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HOW TO USE 


Locate your area of interest on 
the ‘‘index to Map Sheets’”’ (the 
last page of this publication). 


Note the number of the map 
sheet and turn to that sheet. 


Locate your area of interest 
3 ° on the map sheet. 


4 List the map unit symbols 
. that are in your area 


THIS SOIL SURVEY 


Turn to ‘‘Index to Soil Map Units”’ 
5 . which lists the name of each map unit and the 
page where that map unit is described. 


See ‘‘Summary of Tables’’ (following the 
6. Contents) for location of additional data 
ona specific soil use. 
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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
7. agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 


for specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1972 to 
1976. Soil names and descriptions were approved in January 1977. Unless oth- 
erwise indicated, statements in the publication refer to conditions in the survey 
area in 1976. This survey was made cooperatively by the Soil Conservation 
Service and the Oregon Agricultural Experiment Station. it is part of the techni- 
cal assistance furnished to the Polk County Soil and Water Conservation Dis- 
trict. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Grain fields and a cherry orchard on a typical landscape of 
Jory and Nekia soils in the Eola Hills. 
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41F—Klickitat gravelly clay loam, 50 to 75 percent. 
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77A—Woodburn silt loam, 0 to 3 percent slopes....... 
77C—Woodburn silt loam, 3 to 12 percent slopes..... 
77D—Woodburn silt loam, 12 to 20 percent slopes... 
78—xXerochrepts and Haploxerolls, steep... 
79—Xerofluvents, lOAMY......... eee cece eeeceeeteeeeeeeneeeees 
80D—Yellowstone stony loam, 3 to 30 percent 

SIOD OS foes 2 cose sateen einscdescta mana stelotyses capteseeaeteas 
80F—Yellowstone stony loam, 30 to 90 percent 
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Summary of tables 


Acreage and proportionate extent of the soils (Table 4)... 
Acres. Percent. 

Building site development (Table 7) .0.......ccecceecsesssccsecssessseesessessssavessvessceseers 
Shallow excavations. Dwellings without basements. 
Dwellings with basements. Small commercial build- 
ings. Local roads and streets. 

Classification of the soils (Table 16) oo... cccccesessseesssessesescsetsesesesseeaneeeenes 
Family or higher taxonomic class. 

Construction materials (Table 9)... ccsssseesssceesseesesecssseseceesssecssseeeeseesesesenes 
Roadfill. Sand. Gravel. Topsoil. 

Engineering properties and classifications (Table 13)... cesses 
Depth, USDA _ texture. — Classification—Unitied, 
AASHTO. Fragments greater than 3 inches. Percent- 
age passing sieve number—4, 10, 40, 200. Liquid 
limit. Plasticity index. 

Freeze dates in spring and fall (Table 2) o.oo cee ecccecescsesssecescesneseeeeeees 
Minimum temperature. 

Growing season length (Table 3).........ccccssssscscssesessseessseecsesesssecessesescssecsseessoes 
Daily minimum temperature during growing season. 

Physical and chemical properties of soils (Table 14)... ceeeeeeereneeens 
Depth. Permeability. Available water capacity. Soil re- 
action. Shrink-swell potential. Erosion factors—k, T. 

Recreational development (Table 11) .......ceecceccesesssssssesesssessstussscssesessseereeeees 
Camp areas. Picnic areas. Playgrounds. Paths and 
trails. 

Sanitary facilities (Table 8)... ccccscssssessssessescsessesecsesescansesseusersseeseacssenseseseers 
Septic tank absorption fields. Sewage lagoon areas. 
Trench sanitary landfill Area sanitary landfill. Daily 
cover for landiill. 

Soil and water features (Table 15) ou... cccsssscsesesecsssesesessesenescseesssseessseseerens 
Hydrologic group. Flooding—Frequency, Months. 

High water table—Depth, Kind, Months. Bedrock— 
Depth, Hardness. Potential frost action. Risk of cor- 
rosion—Uncoated steel concrete. 

Temperature and precipitation data (Table 1)... ee eececeeeseeeeseeeseaee 
Temperature. Precipitation. 

Water management (Table 10) ou... ececsssesseesscesescsesssserssssssssscscevecssseenscecesens 
Pond reservoir areas. Embankments, dikes, and 
levees. Drainage. Irrigation. Terraces and diversions. 
Grassed waterways. 
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Summary of tables 


Wildlife habitat potentials (Table 12) 00... cee ces seeeeeseeeereeeeeeeeeereeereeseaeeseaeeeee 
Potential for habitat elements—Grain and seed 
crops, Grasses and legumes, Wild herbaceous 
plants, Hardwood trees, Coniferous plants, Shrubs, 
Wetland plants, Shallow water areas. Potential as 
habitat for—Openland wildlife, Woodland wildlife, 
Wetland wildlife. 

Woodland management and productivity (Table 6)... cece seer eeeeeees 
Ordination symbol. Management concerns—Equip- 
ment limitation, Seedling mortality, Windthrow 
hazard, Plant competition. Potential productivity— 
Common trees, Site index. Trees to plant. 

Yields per acre of crops and pasture (Table 5) oo... eecceeeeeeseeeeneeeteeeeree 
Winter wheat, Barley, Pasture, Cherries, Sweet corn, 

Snap beans. 


Foreword 


The Soil Survey of Polk County, Oregon, contains much information useful 
in any land-planning program. Of prime importance are the predictions of soil 
behavior for selected land uses. Also highlighted are limitations or hazards to 
land uses that are inherent in the soil, improvements needed to overcome 
these limitations, and the impact that selected land uses will have on the envi- 
ronment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper perform- 
ance. Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the soil survey to 
help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the generai soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 


ductive use of soil, water, and other resources. 
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Location of Polk County in Oregon. 


SOIL SURVEY OF POLK COUNTY, OREGON 


By Clarence A. Knezevich, Soil Conservation Service 


Soils surveyed by Clarence A. Knezevich, Nick N, Pearson, Clarence R. Olds, Alan Terrell, and Bruce Stoneman, 
Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in cooperation with the Oregon Agricultural 
Experiment Station 


POLK COUNTY is in the northwestern part of Oregon 
(see opposite page). Dallas, the county seat and the 
largest town, is located in the east-central part of the 
county. The county is bounded by Yamhill, Tillamook, 
Lincoln, and Benton Counties. The Willamette River is 
the eastern boundary. The county extends west from the 
Willamette River to the crest of the Coast Range. It is in 
the Willamette River Drainage Basin and the Coast 
Drainage Basin, which drains into the Pacific Ocean. The 
county is about 470,400 acres or 735 square miles. 

Polk County has a well developed drainage system. 
The Willamette River Drainage Basin is drained by three 
major stream systems: Luckiamute River, Rickreall 
Creek, and South Yamhill River. The Coast Drainage 
Basin is drained by the Siletz River. 

The eastern part of the county is on the main valley 
floor and the alluvial flood plain. Low foothills rise to the 
west and merge into the forested, mountainous Coast 
Range in the western part of the county. The mountain- 
ous area is mainly at an elevation of about 2,200 feet. 
Elevations in Polk County range from 125 feet on the 
flood plain to 3,725 feet on Laurel Mountain in the Coast 
Range. 

The county has a modified marine climate that varies 
widely from east to west. Westward from the valley floor 
into the Coast Range, precipitation increases from 40 to 
150 inches a year, temperatures decrease, and the 
growing season shortens. The steep upland and the 
Coast Range are forested and are managed primarily for 
timber. 

The low foothills and the main valley and the major 
tributary valleys are in cultivated crops: cereal grain, 
grass seed, fruit and nut orchards, vegetable crops, and 
hay. 


General nature of the county 


General information about Polk County is given in this 
section. Settlement and development; transportation, in- 
dustries, and markets; farming; and climate are de- 
scribed. 


Settlement and development 


Polk County was created from Yamhill District on De- 
cember 23, 1845. It stretched from the present Yamhill 
County line south to the California border and from the 
Willamette River west to the Pacific Ocean. This large 
area was subdivided into other counties in later years, 
reducing the size of the county to its current 470,400 
acres. 

Hudson’s Bay Company hunters and trappers had 
penetrated the Willamette Valley as far south as Polk 
County before 1830. Initial settlement of the Willamette 
Valley was started by retired employees of the Hudson’s 
Bay Company. People from the eastern United States 
began settlement of Polk County during the early 1840’s; 
one settlement was near the present site of Dallas. The 
county seat was located at Dallas in 1850, and a court- 
house was completed in 1860. This building was de- 
stroyed by fire in 1898, and the present courthouse 
structure was erected two years later. 

Other settlements include Independence, named after 
Independence, Missouri, and Monmouth, which was 
founded in 1853 by settlers who had moved there from 
Monmouth, lilinois. This group of settlers arrived in the 
Willamette Valley in August 1852, and spent their first 
winter at a point about 3-1/2 miles northeast of Rick- 
reall. The present Oregon College of Education in Mon- 
mouth was originally Monmouth University that was es- 
tablished in 1858. 

Various small industries were developed in Polk 
County during the period of pioneer settlement. Among 
them were grist mills, woolen mills, and saw mills. A grist 
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mill was established in Ellendale in the late 1840’s, and 
in 1852 one was established at Falls City and later 
moved to Rickreall. In 1865, a woolen mill was estab- 
lished at Ellendale at the site of the old grist mill, but it 
was later destroyed by fire. The first pottery works in the 
Northwest was established at Buena Vista in 1865. Its 
early products were housewares; but later, sewer pipe 
was also produced, a considerable amount of which was 
shipped to Portland. The oldest business still operating 
in the county is a tannery that was established in Dallas 
in 1863. 

After the establishment of the Grand Ronde Indian 
Reservation in 1856, the remnants of the Willamette 
Valley Indian tribes as well as Indians from other parts of 
Oregon were settled there. More than 1,000 Indians 
were on the reservation during the 1860's. Federal con- 
trol over the remaining reservation land, some 500 acres, 
was terminated in 1957. 

During its pioneer period, river navigation was Polk 
County’s principal means of transport for goods pro- 
duced in the county and for incoming supplies. River 
navigation was displaced after 1890 by railroads as the 
most important means of transporting goods to and from 
the county although river boats were still operating as 
late as 1894. 

lt was during the period of steam navigation that Lin- 
coln attained prominence as a wheat-exporting port on 
the Willamette River. For a time, Lincoln was second 
only to Portland among Willamette River ports in the 
tonnage of wheat it handled. Today only a cluster of 
houses remains at this community. 

Polk County moved into a new era after 1940. The 
population doubled between 1940 and 1970, increasing 
from 16,500 to 35,500. The increasing urbanization of 
the county and the inclusion of West Salem in the Salem 
metropolitan area is doing much to increase the local 
economy. 


Transportation, industries, and markets 


State highways 18 and 22 are the main east and west 
highways that intersect in the northern part of the county 
and extend west to the Pacific Ocean. Highway 18 
enters the county from the northeast. Highway 22 ex- 
tends east through the Willamette Valley and into the 
Cascade Mountains. State Highway 99W is the main 
north-south highway; it connects Polk County with Port- 
land to the north and Corvallis and Eugene to the south. 
State Route No. 223 joins Highway 22 and extends 
south through the city of Dallas. 

An excellent network of improved secondary highways 
connects all areas of the county. Many timber compa- 
nies and the U.S. Bureau of Land Management construct 
and maintain their own road systems in the timbered 
uplands. 

A branch freight line of the Southern Pacific Railroad 
runs north and south through the eastern part of the 
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county. A spur line extends east, crosses the Willamette 
River, and connects to the main line at Salem. Other 
railroads are privately owned by logging and lumber 
companies and are used to transport logs and finished 
wood products. 

Motor freight service is by commercial trucking compa- 
nies, and passenger bus service is available to all towns 
in the county. 

Polk County is principally a farming and logging area. 
Wood and such wood products as plywood, lumber, par- 
ticle board, and wood specialty products are manufac- 
tured locally and are a large part of the income of the 
county. There are 20 logging contractors in the county, 9 
sawmills and planing mills, 4 veneer and plywood plants, 
and 5 mills producing other wood products. About 1,500 
people are employed in the lumber and wood-products 
industry. 

The farming is very diverse. Most of the livestock and 
farm products are shipped out of the county for process- 
ing and marketing. In 1975, there were 1,056 farms in 
the county, and the average size was 200 acres. About 
1,800 people were employed by farming enterprises 
during the peak season. 


Farming 


The open grasslands along the Willamette River and 
South Yamhill River were the first parts of the county to 
be settled in the early 1840’s. The native grasses fur- 
nished forage for livestock. The few crops grown during 
this period were mostly subsistence crops. As the popu- 
lation of the county increased and outside markets were 
developed, wheat and other cereal grains became major 
crops. By 1879, 52,000 acres of wheat were harvested. 
During the next decade the acreage of wheat was re- 
duced (8), but production doubled because of the intro- 
duction of winter varieties. 

From 1889 to 1899, the acreage of hops, apples, and 
peaches increased by 50 percent. Introduction of clover 
and crop rotations were important advances to a perma- 
nent agricultural economy. By the turn of the century the 
prune industry was established. During this period, dairy 
products, poultry, nuts, and fruits were the major cash 
crops. By 1920 the dairy industry was well established; 
prunes, plums, cherries, and nuts were major crops; and 
cereal grains increased in acreage. The value of these 
crops tripled over the previous decade. Crop rotations 
consisted of grain followed by clover and then a cultivat- 
ed crop. The 1920 Census of Agriculture reports a total 
of 1,761 farms in the county. Farms averaged 136 acres. 
A number of tractors were reported in use during this 
period. 

In recent years, the total number of farms has de- 
creased, but their size is increasing. The present-day 
agriculture is quite diversified, and the population centers 
for marketing farm products are easily reached. The fa- 
vorable climate and wide variety of soils makes the area 
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well suited to a wide range of crops. Most of the major 
crops, such as cereal grains, orchards, and grasses are 
grown on the low foothills and the main valley terrace. 
Irrigated vegetable and specialty crops such as pepper- 
mint, hops, and sugarbeets, are generally grown on the 
alluvial bottom lands. 


Climate 


The climate of Polk County is greatly tempered by 
winds from the Pacific Ocean. Summers are fairly warm, 
but hot days are rare. Winters are cool, but snow and 
freezing temperatures are not common except at the 
higher elevations. During summer, rainfall is extremely 
light, so crops growing actively during this period need 
irrigation. Often several weeks pass without precipitation. 
During the rest of the year, rains are frequent, especially 
late in fall and winter. 

Tables 1, 2, and 3 give data as recorded at Dallas, 
Falls City, and Valsetz, Oregon for the period 1951 to 
1974. Table 1 gives data on temperature and precipita- 
tion for the survey area. Table 2 shows probable dates 
of the first freeze in fall and the last freeze in spring. 
Table 3 provides data on length of the growing season. 

In winter the average temperature is 40 degrees F., 
and the average daily minimum is 33 degrees. The 
lowest temperature on record, -2 degrees, occurred at 
Dallas on December 11, 1972. In summer the average 
temperature is 63 degrees F., and the average daily 
maximum is 77 degrees F. The highest temperature, 106 
degrees F., was recorded at Dallas on July 19, 1956. 

Growing degree days, shown in table 1, are equivalent 
to “heat units.”” Beginning in spring, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (40 degrees F-.). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation in the county (fig. 1), 
about 15 percent usually falls during the period April 
through September, which includes the growing season 
for most crops. Two years in ten, the April-September 
rainfall is less than 6 inches at Dallas, 7 inches at Falls 
City, and 16 inches at Valsetz. The heaviest 1-day rain- 
fall during the period of record was 7.90 inches at Val- 
setz on December 22, 1964. Thunderstorms number 
about 6 each year, 3 of which occur in summer. 

Average seasonal snowfall is 10 inches at Dallas, 19 
inches at Falls City, and 20 inches at Valsetz. The great- 
est snow depth in the county at any one time during the 
period of record was 41 inches at Valsetz. On the aver- 
age, 6 days have at least 1 inch of snow on the ground, 
but the number of days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night in all seasons, 
and the average at dawn is about 80 percent. The pre- 


vailing direction of the wind is from the south. Average 
windspeed is highest, 9 miles per hour, in January. 

In most winters, one or two storms over the whole 
county bring strong and sometimes damaging winds, and 
in some years the accompanying heavy rains cause seri- 
ous flooding. Every few years, in either winter or 
summer, a large invasion of a continental air mass from 
the east causes abnormal temperatures. In winter sever- 
al consecutive days are well below freezing; in summer a 
week or longer is sweltering. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections “General soil map for broad 
land use planning’ and “Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 


field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembied. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of rangeland and woodland, 
engineers, planners, developers and builders, home- 
buyers, and those seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a 
unique natural landscape. Typically, a map unit consists 
of one or more major soils and some minor soils. It is 
named for the major soils. The soils making up one unit 
can occur in other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 


Dominantly deep, somewhat excessively 
drained to poorly drained soils on bottom 
lands, terraces, and fans 


These soils are on bottom lands of the Willamette 
River and its tributaries and on terraces and fans. Slopes 
are mainly 0 to 12 percent. Nearly half of the acreage of 
these soils is well drained, and the rest is somewhat 
excessively drained to poorly drained. Flooding is a 
hazard in many places. Some soils have a seasonal high 
water table. The average annual precipitation mainly 
ranges from 40 to 60 inches. 
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Three map units are in this group. Most of the soils 
are farmed, and many different crops are grown on 
some of them. 


1. Chehalis-Cloquato-Newberg 


Well drained and somewhat excessively drained silty clay 
loams, silt loams, and sandy loams 


This map unit consists of silty clay loams, silt loams, 
and sandy loams that formed in mixed alluvium on 
bottom lands of major streams. It is traversed by over- 
flow channels and sloughs. Most of the soils are flooded 
every 3 to 5 years (fig. 2). Slopes are 0 to 3 percent. In 
areas that are not cultivated, the vegetation is mainly 
Douglas-fir, bigleaf maple, Oregon white oak, snowberry, 
blackberry, and grasses. The average annual precipita- 
tion is 40 to 45 inches, the average annual air tempera- 
ture is 52 to 54 degrees F, and the average frost-free 
season is 165 to 210 days. Elevation is 125 to 300 feet. 

This map unit makes up about 3 percent of the county. 
It is about 45 percent Chehalis soils, 20 percent Clo- 
quato soils, 20 percent Newberg soils, and 15 percent 
Camas, McBee, Wapato, and Pilchuck soils. 

Chehalis soils are well drained. The surface layer is 
very dark grayish brown silty clay loam. The subsoil is 
dark brown silty clay loam. 

Cioquato soils are well drained. The surface layer is 
dark brown silt loam. The substratum is brown fine sandy 
loam. 

Newberg soils are somewhat excessively drained. The 
surface layer is very dark grayish brown sandy loam. The 
substratum is dark yellowish brown fine sandy loam and 
loamy fine sand. 

Ring-necked pheasant, quail, deer, and other wildlife 
are abundant on these soils. The wooded areas, rivers, 
and sloughs provide good habitat for all forms of wildlife. 
Ducks and geese are common late in fail and in winter. 

Soils of this map unit are the most intensively farmed 
in the county. They are used mainly for small grain, 
orchards, vegetables, and berries. Irrigation water is 
available from shallow wells, rivers, and streams. A pro- 
tective cover crop is needed on these soils in winter 
when most flooding occurs. Chehalis soils compact 
easily if worked when wet. The soils of this map unit are 
easy to work and respond to good management. 

These soils are poorly suited as sites for building be- 
cause of flooding. 

The major limitations of these soils are frequent flood- 
ing and the erosion caused by floodwaters. 


2. Waldo-McAlpin 


Poorly drained and moderately well drained silty clay 
loams 


This map unit consists of silty clay loams that formed 
in mixed recent alluvium on bottom lands, terraces, and 
alluvial fans along tributary streams and rivers (fig. 3). 
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Slopes are 0 to 7 percent. In areas that are not cuitivat- 
ed, the vegetation is ash, Oregon white oak, roses, 
snowberry, sedges, rushes, and grasses. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is about 52 to 54 degrees F, and 
the frost-free season is 165 to 210 days. Elevation is 
250 to 450 feet. 

This map unit makes up about 5 percent of the county. 
It is about 55 percent Waldo soils, 25 percent McAlpin 
soils, and 20 percent Wapato, Cove, Abiqua, Briedwell, 
and Coburg soils. 

Waldo soils are poorly drained. The surface layer is 
very dark grayish brown silty clay loam. The subsoil is 
mottled dark gray silty clay. 

McAlpin soils are moderately well drained. The surface 
layer is dark brown silty clay loam. The subsoil is brown 
and dark brown silty clay loam and silty clay. Distinct 
mottles are below a depth of 25 inches. 

In areas that have not been farmed, food and cover 
are suitable for quail, ring-necked pheasant, and deer. 
Food for this wildlife is plentiful on adjacent cultivated 
soils. 

These soils are used mainly for cereal grain, hay, and 
pasture. The poorly drained Waldo soils are better suited 
to hay and pasture. Where adequate outlets are availa- 
ble and drainage is installed, all crops presently grown 
will benefit. 

In some suitable areas of this map unit, ponds have 
been constructed for irrigation and wiidlife. 

These soils are not well suited to most community 
development. Most of these soils are in areas zoned for 
exclusive farm use; therefore, very little urban develop- 
ment has occurred except within community boundaries 
and adjacent areas. 

The major limitations to use are a high winter water 
table, flooding, and ponded surface water. 


3. Cove-Bashaw 


Poorly drained silty clay loams 


This map unit consists of silty clay loams that formed 
in fine textured recent alluvium on bottom lands of tribu- 
tary streams of the Willamette River. Slopes are 0 to 12 
percent. In areas that are not cultivated, the vegetation 
is ash, cottonwood, roses, sedges, rushes, and grasses. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is about 52 to 54 de- 
grees F, and the frost-free season is 165 to 210 days. 
Elevation is 180 to 400 feet. 

This map unit makes up about 3 percent of the survey 
area. It is about 40 percent Cove soils, 35 percent 
Bashaw soils, and 25 percent Wapato, Dayton, McAlpin, 
and Coburg soils. 

Cove soils are poorly drained. The surface layer is a 
very dark brown silty clay loam. The subsoil is black and 
dark gray clay. 


Bashaw soils are poorly drained. The surface layer is 
black silty clay loam. The underlying layer is very dark 
gray clay. 

In areas that are not cultivated, wildlife that prefer 
wetlands are plentiful and waterfowl are abundant. 
Pheasant and quail can find adequate food and cover. In 
winter, these soils are inundated by overflow from 
streams and runoff from adjacent terraces. 

This map unit is used mainly for hay, pasture, grass 
seed, and spring grain. These soils do not respond well 
to tile drainage, and suitable outiets are often not availa- 
ble. Open ditch surface drainage is frequently used. 

These soils are poorly suited as sites for roads and 
buildings. 

The major limitations are a high water table in winter, 
flooding, and ponding. 


Dominantly deep, well drained to poorly 
drained soils on terraces of the 
Willamette Valley 


These soils are on the terrace plain that forms the 
floor of the Willamette Valley. They are in areas between 
alluvial soils of the bottom lands and the foothills of the 
Coast Range. Elevation is 150 to 650 feet. Slopes are 
mainly 0 to 3 percent, but in some places slopes are as 
much as 20 percent. About one-third of the acreage of 
these soils is well drained, and the rest is moderately 
well drained to poorly drained. The average annual pre- 
cipitation ranges from 40 to 60 inches. 

Four map units are in this group. Most of the soils are 
farmed, and many different crops are grown, especially 
on the well drained and moderately well drained soils. 


4. Malabon-Coburg 


Well drained and moderately well drained silty clay 
loams 


This map unit consists of silty clay loams that formed 
in mixed alluvium on terraces along rivers and major 
streams. Slopes are 0 to 3 percent. In areas that are not 
cultivated, the vegetation is Douglas-fir, Oregon white 
oak, roses, snowberry, poison-oak, and grasses. The 
average annual precipitation is about 40 to 45 inches, 
the average annual air temperature is about 52 to 54 
degrees F, and the frost-free season is 165 to 210 days. 
Elevation is 200 to 300 feet. 

This map unit makes up about 2 percent of the county. 
It is about 45 percent Malabon soils, 35 percent Coburg 
soils, and 20 percent Willamette, Woodburn, Chehalis, 
and Amity soils. 

Malabon soils are in higher positions on the land- 
scape. They are well drained. The surface layer is very 
grayish brown silty clay loam, and the subsoil is dark 
yellowish brown silty clay. 

Coburg soils are in slightly lower positions on the land- 
scape than Malabon soils. They are moderately well 


drained. The surface layer is very dark grayish brown 
silty clay loam. The subsoil is dark brown silty clay. 
Distinct mottles are at a depth below 20 inches. 

Food is plentiful for game birds. Quail, ring-necked 
pheasant, and other small birds are plentiful. Ducks and 
geese feed on these soils late in fall and early in winter. 
Deer are seen occasionally. 

These soils are used mainly for cereal grain, grass 
seed, orchards, pasture, and hay. In areas of these soils 
that are near rivers or streams, irrigation water is availa- 
ble and vegetable crops and other specialty crops are 
grown. 

Most farms in this map unit are large, and community 
development on these soils is restricted to farm use by 
zoning, except where these soils are within community 
boundaries. 

Coburg soils have a seasonal high water table in 
winter and early in spring. Artificial drainage is needed 
for the best crop returns. Natural drainageways are avail- 
able for suitable tile drainage outlets. Malabon and 
Coburg soils, at lower elevations, are subject to occa- 
sional flooding and erosion by floodwaters. These soils 
compact easily if tilled when wet. 


5. Dayton-Amity-Concord 
Somewhat poorly drained and poorly drained silt loams 


This map unit consists of silt loams that formed in 
mixed alluvium on alluvial terraces of the Willamette 
Valley. Slopes are 0 to 3 percent. In areas that are not 
cultivated, the vegetation is ash, Oregon white oak, wild 
rose, blackberry, hawthorn, poison-oak, and grasses. 
The average annual precipitation is 40 to 45 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free season is 165 to 210 days. Elevation 
is 150 to 300 feet. 

This map unit makes up 6 percent of the survey area. 
It is about 55 percent Dayton soils, 20 percent Amity 
soils, 10 percent Concord soils, and 15 percent Hol- 
comb, Coburg, and Woodburn soils. 

Dayton soils are slightly below Amity soils on the land- 
scape. They are poorly drained. The surface layer is 
grayish brown silt loam. The subsoil is mottled grayish 
brown clay and silty clay. 

Amity soils are somewhat poorly drained. The surface 
layer is dark brown silt loam. The subsoil is mottled 
brown and dark grayish brown silty clay loam. 

Concord soils are in the same position as Dayton 
soils. They are poorly drained. The surface layer is dark 
grayish brown silt loam. The subsoil is mottled dark gray- 
ish brown silty clay. 

Abundant food and cover are available for upland 
game birds. Quail and pheasant are plentiful in most 
years. Ducks and geese are common late in fall and in 
winter. 

The soils are used mainly for cereal grain, grass seed, 
hay, and pasture. During the winter, they have a season- 
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al water table, and water ponds on the surface of the 
nearly level soils in periods of high precipitation. Drain- 
age is required for optimum crop production. Amity and 
Concord soils respond well to tite drainage. Dayton soils 
are difficult to tile drain efficiently. Suitable outlets are 
not always available in this map unit. 

Most of this map unit is in larger farms and is zoned 
for exclusive farm use; however, some areas are within 
community boundaries. 

Water for irrigation is difficult to obtain in summer. 
Because of low relief, these soils are poorly suited for 
pond sites. 

These soils have major limitations for community and 
recreation uses. The main limitation is a seasonal high 
water table in winter and early in spring. 


6. Woodburn-Willamette 
Moderately well drained and well drained silt loams 


This map unit consists of silt loams that formed in 
mixed alluvium on terraces in the Willamette Valley. 
Slopes are 0 to 12 percent. In areas that are not cultivat- 
ed, the vegetation is Douglas-fir, Oregon white oak, wild 
rose, poison-oak, and grasses. The average annual pre- 
cipitation is 40 to 45 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
season is 165 to 210 days. Elevation is 150 to 300 feet. 

This map unit makes up 8 percent of the county. It is 
about 60 percent Woodburn soils, 15 percent Willamette 
soils, and 25 percent Amity, Holcomb, Helvetia, Malabon 
and Santiam soils and Xerochrepts and Haploxerolls. 

Woodburn soils are moderately well drained. The sur- 
face layer is very dark grayish brown silt loam. The 
subsoil is dark brown silty clay loam. Distinct mottles are 
at a depth below 20 to 30 inches. 

Willamette soils are well drained. The surface layer is 
very dark grayish brown silt loam. The subsoil is dark 
yellowish brown silt loam and dark brown silty clay loam. 

Abundant food and cover are available for ring-necked 
pheasants, quail, doves, and other small birds. Geese 
that spend the winter in the Willamette Valley feed ex- 
tensively on these soils. 

Most of these soils are in large farms. These soils are 
used mainly for cereal grain, grass seed, orchards, hay, 
and pasture. Woodburn soils respond very well to tile 
drainage, and drainage outlets are available in most 
areas. Obtaining water for irrigation is a limitation to 
vegetable and specialty crops. In some suitable areas, 
ponds have been constructed and are used for irrigation. 

These soils are well suited to most community devel- 
opment and recreation uses. Most areas of these soils 
are zoned for exclusive farm use, however, and very little 
urban development has occurred except within communi- 
ty boundaries and adjacent areas. 

The major limitations are the hazard of erosion and 
the seasonal high water table in winter on most of the 
soils. 
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7. Salkum-Briedweli 


Well drained silty clay loams and silt loams 


This map unit consists of silty clay ioams and silt 
foams that formed in gravelly alluvium on terraces along 
the margins of the foothills above major streams and 
rivers. Slopes are 0 to 20 percent. in areas that are not 
cultivated, the vegetation consists of Oregon white oak, 
Douglas-fir, poison-oak, snowberry, wild rose, and 
grasses. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free season is 165 to 210 days. 
Elevation is 350 to 650 feet. 

This map unit makes up about 2 percent of the county. 
lt is about 50 percent Salkum soils, 30 percent Briedwell 
soils, and 20 percent Abiqua, Malabon, McAlpin, Coburg, 
and Santiam soils and Xerochrepts and Haploxerolls. 

Salkum soils are well drained. The surface layer is a 
dark reddish brown silty clay loam. The subsoil is reddish 
brown silty clay. The substratum is yellowish red partly 
weathered gravel. 

Briedwell soils are well drained. The surface layer is 
dark brown silt loam. The subsoil is dark brown and 
brown gravelly and very gravelly clay loam. The substra- 
tum is reddish brown very gravelly loam (fig. 4). 

Quail, ring-necked pheasant, and other small birds and 
animals are plentiful on this map unit. A few deer are 
present. The gravelly substratum of these soils is a limi- 
tation to ponds. 

These soils are used mainly for cereal grain, orchards, 
grass seed, hay, and pasture. Some areas have been 
subdivided into small acreage tracts. 

These soils generally are suited to homesites. Domes- 
tic water supply from wells is limited. Where this map 
unit is included within and adjacent to community bound- 
aries, much urban development has occurred. 

These soils are used mainly for farming, recreation, 
and community development. The major limitation is the 
hazard of erosion on steeper siopes. 


Dominantly deep, poorly drained and well 
drained soils on bottom lands and valley 
terraces of the Coast Range 


These soils are on alluvial bottoms and valley terraces 
of the Coast Range. Elevation is 350 to 1,200 feet. 
Slopes are mainly 0 to 7 percent. Nearly two-thirds of 
the acreage of these soils is poorly drained, and the rest 
is well drained. The average annual precipitation ranges 
from 70 to 130 inches. 

One map unit is in this group. Most of the soils are 
used for woodland. 


8. Brenner-Knappa 


Poorly drained and well drained silt loams 


This map unit consists of silt loams that formed in 
mixed alluvium on bottom lands and on terraces in the 
tributary valleys of the Coast Range. In areas that are 
not cultivated, the vegetation is alder, Douglas-fir, sword- 
fern, brackenfern, and vine maple. The average annual 
precipitation is 70 to 130 inches, the average annual air 
temperature is 48 to 53 degrees F, and the frost-free 
season is 145 to 200 days. Elevation is 350 to 1,200 
feet. 

This map unit makes up about 1 percent of the county. 
It is about 65 percent Brenner soils, 30 percent Knappa 
soils, and 5 percent Xerofluvents. 

Brenner soils are on alluvial bottom lands. They are 
poorly drained. The surface layer is very dark brown silt 
loam. The subsoil is mottled light gray silty clay. 

Knappa soils are on terraces and are higher than 
Brenner soils. They are well drained. The surface iayer is 
very dark grayish brown silt loam. The subsoil is dark 
brown and yellowish brown silty clay loam. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous, but bear and rabbit are few on this map unit. 
Fishing is good in the rivers and streams. Parts of this 
map unit offer good potential for recreation. 

Most of the moisture in winter is rain; occasional 
snowfalls occur, but last only for short periods. Water- 
supplying capacity is high. 

Knappa soils are used dominantly for timber produc- 
tion. The poorly drained Brenner soils support stands of 
alder, shrubs, rushes, and grasses. The major limitations 
of Brenner soils are the seasonal high water table and 
flooding. Knappa soils have only minor limitations for 
most uses. 

In this map unit, Knappa soils are used mainly for 
Douglas-fir. Brenner soils are not suited to conifers, but 
Western red alder is occasionally harvested. 

Knappa soils are well suited and Brenner soils are 
poorly suited as sites for roads and buildings. 


Dominantly shallow to deep, well drained 
to somewhat poorly drained soils on 
foothills and uplands 


These soils are on foothills and uplands along the 
Willamette Valley and merge into the mountainous Coast 
Range. Most of these soils have a clayey horizon below 
the surface layer. Drainage is poor to good. Below these 
soils is sedimentary rock or basalt bedrock. Siopes are 
mainly 2 to 75 percent, and are less than 30 percent in 
about half of the acreage. Elevation is 250 to 1,200 feet. 
The average annual precipitation is 40 to 60 inches. 

Three map units are in this group. The soils are used 
mainly for farming and woodland. Douglas-fir and Oregon 
white oak are the dominant trees. 


9. Helmick-Steiwer-Hazelair 


Deep and moderately deep, well drained to somewhat 
poorly drained silt loams 


This map unit consists of silt loams that formed in 
colluvium weathered from sedimentary rock. This map 
unit is on the low foothills that border the Willamette 
Valley terraces. Slopes are 3 to 50 percent. In areas that 
are not cultivated, the vegetation consists of Oregon 
white oak, poison-oak, wild rose, snowberry, grasses, 
and forbs. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 49 to 54 
degrees F, and the frost-free season is 165 to 210 days. 
Elevation is 250 to 400 feet. 

This map unit makes up about 7 percent of the county. 
It is about 40 percent Helmick soils, 20 percent Steiwer 
soils, 15 percent Hazelair soils, and 25 percent Chehul- 
pum, Willakenzie, Belipine, Salkum, and Suver soils. 

Helmick soils are deep and somewhat poorly drained. 
The surface layer is dark brown silt loam. The subsoil is 
dark brown silty clay. The substratum is mottled gray 
clay. 

Steiwer soils are moderately deep over sedimentary 
bedrock and are well drained. The surface layer is very 
dark grayish brown silt loam. The subsoil is dark brown 
silty clay loam. 

Hazelair soils are moderately deep over sedimentary 
bedrock and are moderately well drained to somewhat 
poorly drained. The surface layer is very dark grayish 
brown silt loam. The subsoil is very dark grayish brown 
silty clay loam. The substratum is mottled grayish brown 
clay (fig. 5). 

Quail, ring-necked pheasant, doves, and other small 
game birds and animals are plentiful. Seed and grain 
crops provide an excellent source of feed. The trees and 
shrubs in uncultivated areas furnish suitable cover for 
wildlife. Deer are seen occasionally. 

Soils in this map unit are used principally for cereal 
grain, hay, and pasture. Douglas-fir is not well suited to 
most of these soils. Many ponds have been constructed 
for limited irrigation, livestock watering, and wildlife. The 
soils are also used for recreation and water supply. 

Most of these soils have major limitations for home- 
sites, roads and trails because of impeded drainage and 
the clayey subsoil. Ground water for domestic water 
supply is very limited. Other limitations are the steep 
slopes, hazard of erosion, and shallowness of the soils. 


10. Bellpine-Suver-Rickreall 


Moderately deep, deep, and shallow, well drained to 
somewhat poorly drained silty clay loams 


This map unit consists of silty clay loams that formed 
in colluvium weathered from sedimentary rock. It is on 
the low, rolling foothills on relatively stable landscape 
that borders the Willamette Valley. Slopes are 3 to 75 
percent. In areas that are not cultivated, the vegetation 
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consists of Oregon white oak, Douglas-fir, poison-oak, 
snowberry, wild rose, and grasses. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
season is 165 to 210 days. Elevation is 275 to 800 feet. 

This map unit makes up about 12 percent of the 
county. It is about 50 percent Bellpine soils, 15 percent 
Suver soils, 10 percent Rickreall soils, and 25 percent 
Hazelair, Helmick, Dupee, Steiwer, and Willakenzie soils. 

Bellpine soils are moderately deep over sedimentary 
bedrock and are well drained. The surface layer is dark 
reddish brown silty clay loam. The subsoil is dark reddish 
brown and yellowish red clay. 

Suver soils are deep over sedimentary bedrock and 
are somewhat poorly drained. The surface layer is dark 
brown silty clay loam. The subsoil is reddish brown clay. 
The substratum is olive gray and pale brown clay. 
Weathered bedrock is at a depth below 42 inches. 

Rickreall soils are shallow over sedimentary bedrock 
and are well drained. The surface layer is dark reddish 
brown silty clay loam. The subsoil is a yellowish red and 
reddish brown clay. Weathered bedrock is at a depth 
below 17 inches. 

Quail, ring-necked pheasants, and other small birds 
and animals are plentiful. Wildlife can find abundant food 
and cover in this map unit. Deer are seen occasionally. 
Some ponds provide limited habitat for waterfowl. 

These soils are used mainly for cereal grain, grass 
seed, hay, and pasture. Some areas of this map unit 
have been subdivided into small tracts. Domestic water 
supply from wells in these areas is very limited. 

These soils generally have severe limitations for ho- 
mesites. Some areas are suitable for small ponds for 
irrigation, livestock water, and wildlife. 

The major limitations are the steep slopes, hazard of 
erosion, and drainage characteristics of some of the 
soils. 


11. Jory-Nekia 
Deep and moderately deep, well drained silty clay loams 


This map unit consists of silty clay loams that formed 
in colluvium weathered from basic igneous rock on foot- 
hills and uplands above the margin of the Willamette 
Valley. Slopes range from 2 to 50 percent. In areas that 
are not cultivated, the native vegetation is mainly Oregon 
white oak, Douglas-fir, and bigleaf maple. Poison-oak, 
wild rose, snowberry, trailing blackberry, and grasses are 
the principal understory species. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 49 to 54 degrees F, and the frost-free 
season is 165 to 200 days. Elevation is 250 to 1,200 
feet. 

This map unit makes up about 8 percent of the county. 
It is about 50 percent Jory soils, 30 percent Nekia soils, 
and 20 percent Ritner, Witzel, Bellpine, and Steiwer 
soils. 
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Jory soils are deep and well drained. The surface layer 
is dark reddish brown silty clay loam. The subsoil is 
reddish brown clay. 

Nekia soils are moderately deep over bedrock and 
well drained. The surface layer is dark reddish brown 
silty clay loam. The subsoil is dark reddish brown clay. 
Fractured basalt is at a depth below 25 inches. 

Quail, ring-necked pheasant, and other small birds are 
plentiful. Seed and grain crops provide an excellent 
source of feed. The trees and shrubs in uncultivated 
areas furnish excellent cover for wildlife. Deer are seen 
occasionally. 

These soils are used mainly for cereal grain, orchards, 
hay, pasture, and woodland. Many areas have been sub- 
divided for homesites and small-acreage hobby farms; 
however, domestic water supply from wells is limited in 
much of these areas. Some areas are suitable for small 
ponds for irrigation, livestock watering, and wildlife. 

The major limitations are the steep slopes, hazard of 
erosion, and shallowness of the soils. 


Dominantly deep and moderately deep, 
well drained soils on mountainous uplands 


These soils are in the western part of Polk County, 
mainly on broad ridges and long, steep slopes dissected 
by numerous streams. In more than half of the acreage, 
slope is more than 25 percent. Elevation is 700 to 2,600 
feet. The average annual precipitation is 60 to 130 
inches. Erosion is a major hazard. 

Four map units are in this group. These soils mainly 
are used for timber. Douglas-fir is the principal tree spe- 
cies. Because of high precipitation, the soils are a major 
source of water supply. 


12. Peavine-Honeygrove-McDuff 


Deep and moderately deep, well drained silty clay loams 


This map unit consists of silty clay loams that formed 
in colluvium weathered from sedimentary rock. This map 
unit generally is on broad, low ridges that have moder- 
ately steep to very steep mountain side slopes in the 
Coast Range. Slopes range from 2 to 75 percent. Doug- 
las-fir, hemlock, and western redcedar are the main 
trees, and there are alders in drainageways and on lower 
slopes. The understory is salal, brackenfern, oceanspray, 
vine maple, and hazelnut. The average annual precipita- 
tion is 60 to 90 inches, the average annual air tempera- 
ture is 45 to 53 degrees F, and the frost-free season is 
160 to 210 days. Elevation is 700 to 1,400 feet. 

This map unit makes up about 8 percent of the county. 
It is about 35 percent Peavine soils, 25 percent Honey- 
grove soils, 25 percent McDuff soils, and 15 percent 
Biachly, Kilowan, Apt, Klickitat, and Cumley soils. 

Peavine soils are moderately deep and well drained. 
The surface layer is dark brown silty clay loam. The 


subsoil is yellowish red silty clay. Weathered bedrock is 
at a depth below 30 inches. 

Honeygrove soils are deep and well drained. The sur- 
face layer is dark reddish brown silty clay loam. The 
subsoil is reddish brown and yellowish red clay and silty 
clay. 

McDuff soils are moderately deep and well drained. 
The surface layer is very dark brown silty clay loam. The 
subsoil is dark brown and dark yellowish brown silty clay. 
Weathered bedrock is at a depth below 38 inches. 

These soils are used for timber production. They have 
a high potential for timber production if forest manage- 
ment is good. Most of this map unit is in large tracts 
owned by private timber companies and the Federal gov- 
ernment. 

None of these soils are used for cultivated crops. The 
nights are cool enough to delay the maturing of crops 
before the fall rains. 

Deer and grouse are plentiful in this map unit. Fishing 
is good in the streams and rivers. This map unit has an 
excellent network of roads and is easily accessible. 
Areas of this map unit are often closed to the public if 
the potential for forest fires is high. 

Some moisture that falls in the winter is snow, which 
melts within a short period. The water-supplying capacity 
of the soils is high. 

Suitable rock for road construction is not abundant in 
this map unit. Roads are difficult to build on the Peavine 
and McDuff soils. The need for road-base stabilization is 
high on Honeygrove soils. 

The major limitations are the steep slopes, hazard of 
erosion, and trafficability concerns. 


13. Blachly-Kilowan 


Deep and moderately deep, well drained silty clay loams 
and gravelly silty clay loams 


This map unit consists of deep and moderately deep 
silty clay loams that formed in mixed material weathered 
from sedimentary and basic igneous rock. It is on broad, 
undulating uplands and steep side slopes of mountains 
in the Coast Range. Slopes range from 3 to 75 percent. 
The natural vegetation is Douglas-fir, hemlock, and west- 
ern redcedar. Alder is on lower side slopes and in drain- 
ageways. The understory is vine maple, sword fern, 
salal, brackenfern, and trailing blackberry. The average 
annual precipitation is 80 to 120 inches, the average 
annual air temperature is 45 to 53 degrees F, and the 
frost-free season is 160 to 200 days. Elevation is 700 to 
1,400 feet. 

This map unit makes up about 4 percent of the county. 
It is about 60 percent Blachly soils, 30 percent Kilowan 
soils, and 10 percent Klickitat, Hembre, and Marty soils. 

Blachly soils are deep and well drained. The surface 
layer is dark reddish brown silty clay loam. The subsoil is 
reddish brown silty clay. 
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Kilowan soils are moderately deep over weathered 
sedimentary bedrock and are well drained. The surface 
layer is dark reddish brown gravelly silty clay loam. The 
subsoil is yellowish red silty clay. Weathered bedrock is 
at a depth below 24 inches. 

These soils have moderate to high potential for timber 
production if forest management is good. Most of this 
map unit is in large tracts owned by private timber com- 
panies or by the Federal government. 

The soils are covered with snow for brief periods in 
winter. None of this acreage is well suited to cultivated 
crops. The nights are cool enough that crops do not 
generally mature before the end of the growing season. 

Deer and grouse are common, but bear and rabbits 
are few in this map unit. Fishing is good in the streams 
and rivers of the map unit. The potential for the develop- 
ment of recreational facilities is good. 

Much of the moisture that falls in winter is snow, which 
does not accumulate for any appreciable time. Water- 
supplying capacity of these soils is high. 

Suitable rock for road construction is scarce in this 
map unit. Roads are cosily to build on the Kilowan soils. 
The need for road base stabilization is high on the 
Blachly soils because they are often subject to slumping. 

These soils are used primarily for timber producton, 
water supply, and recreation. The major limitations are 
the steep slopes, hazard of erosion, and _ trafficability 
concerns. 


14. Bohannon-Astoria 


Moderately deep and deep, well drained gravelly loams 
and silt loams 


This map unit consists of moderately deep gravelly 
loams and deep silt loams that formed in material weath- 
ered from sedimentary rock. It is on narrow to wide, 
moderately sloping ridges and very steep dissected side 
slopes in the Coast Range. Slopes range from 3 to 75 
percent. Douglas-fir, hemlock, and western redcedar are 
the main trees, and these are alders in dainageways and 
on lower side slopes. The understory is vine maple, 
swordfern, salal, trailing blackberry, oxalis, and Oregon- 
grape. The average annual precipitation is 80 to 130 
inches, the average annual air temperature is 47 to 55 
degrees F, and the frost-free season is 145 to 200 days. 
Elevation is 800 to 1,200 feet. 

This map unit makes up about 8 percent of the county. 
It is about 60 percent Bohannon soils, 30 percent Astoria 
soils, and 10 percent Slickrock, Trask, and Blachly soils. 

Bohannon soils are moderately deep over sedimentary 
bedrock and are well drained. The surface layer is very 
dark grayish brown gravelly loam. The subsoil is dark 
yellowish brown gravelly clay loam. Weathered bedrock 
is at a depth below 34 inches. 

Astoria soils are deep and well drained. The surface 
layer is very dark brown silt loam. The subsoil is yellow- 
_ ish brown silty clay. 
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The soils in this map unit have moderate to high po- 
tential for timber production if forest management is 
good. Astoria soils are one of the better timber produc- 
ing soils of the county. Most of this map unit is in large 
tracts owned by private timber companies or by the 
Federal government. 

The soils of this map unit are covered with snow for 
brief periods in winter. None of this acreage is well 
suited to cultivated crops. The nights are so cool that 
crops do not generally mature before the end of the 
growing season. 

Deer and grouse are common in this map unit. There 
are a few bear and rabbits. Fishing is good in the 
streams and rivers of the unit. This map unit offers good 
potential for the development of recreational facilities. 

Much of the moisture that falls in the winter is snow, 
which does not accumulate for any appreciable time. 
Water-supplying capacity of these soils is high. 

Suitable rock for road construction is scarce in this 
map unit. Roads are costly to build on the steep Bohan- 
non soils. The need for road base stabilization is high on 
Astoria soils because they are often subject to slumping. 

These soils are used mainly for timber production, 
water supply, and recreation. The major limitations are 
the steep slopes and trafficability. 


15. Kilchis-Klickitat 


Shallow and deep, well drained stony loams and gravelly 
clay loams 


This map unit consists of shallow stony loams and 
deep gravelly clay loams that formed in material derived 
from mixed igneous rock. The moderately sloping soils 
are on broad to narrow ridges, and the steep soils are 
on dissected side slopes and canyon walls that extend 
abruptly to stream bottoms. Slopes range from 3 to 90 
percent. None of these soils are cultivated. Douglas-fir, 
western hemlock, and bigleaf maple are the main trees, 
and there are alders in drainageways. The understory 
consists of salal, vine maple, Oregon-grape, trailing 
blackberry, and fern. The average annual precipitation is 
60 to 120 inches, the average annual air temperature is 
45 to 53 degrees F, and the frost-free season is 145 to 
210 days. Elevation is 1,100 to 2,600 feet. 

This map unit makes up about 11 percent of the 
county. It is 50 percent Kilchis soils, 40 percent Klickitat 
soils, and 10 percent well drained Honeygrove, Hembre, 
and Peavine soils and Rock outcrop. 

Kilchis soiis are shallow over basic igneous bedrock 
and are well drained. The surface layer is dark reddish 
brown stony loam. The subsoil is dark reddish brown 
very gravelly loam. Bedrock is at a depth of 15 inches. 

Klickitat soils are deep. The surface layer is dark red- 
dish brown gravelly clay loam. The subsoil is reddish 
brown very gravelly clay loam. Fractured basalt is at a 
depth of 42 inches. 
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The soils have low to moderate potential for timber 
production if forest management is good. Regeneration 
of Douglas-fir may be difficult on south-facing Kilchis 
soils. The soils are mainly timbered. They are generally 
too steep or stony to be cultivated. The nights are gener- 
ally too cool for a crop to mature before the fall rains. 

Deer are common in this map unit, and grouse are 
plentiful. Fishing is good in the streams and rivers of the 
map unit. Snowfall occurs throughout the winter but does 
not accumulate for extensive periods. 

The supply of rock for road construction is abundant in 
this map unit. Steep slopes, depth to bedrock, rock out- 
crop, and large stones make road construction difficult 
and costly. 

The soils are used mainly for timber production, recre- 
ation, and water supply. The main limitations are steep 
slopes and the hazard of erosion. 


Dominantly moderately deep and shallow, 
well drained, cold soils on mountainous 
uplands 


These soils are at the higher, mountainous elevations 
on peaks and ridges at the summit of the Coast Range. 
They are mostly broad, smooth, moderately sloping 
ridges that have prominent peaks that rise abruptly from 
the surrounding landscape. They are incised by steep 
side slopes and canyon wails that have been dissected 
by streams and rivers. In more than 60 percent of the 
acreage, slopes are more than 50 percent. The average 
annual precipitation is 90 to 180 inches. Erosion is a 
major hazard. This area is covered with snow for long 
periods in winter. 

One map unit is in this group. It is used for timber 
production. Douglas-fir and hemiock are the main trees. 
Some noble fir are used for lumber. Because of high 
precipitation, the soils are a major source of water 


supply. 
16. Valsetz-Luckiamute 


Moderately deep and shallow, well drained stony loams 
and very shaly loams 


This map unit consists of stony loams and very shaly 
loams that formed in residuum and colluvium weathered 
from coarse grained igneous rock and siltstone. It con- 
sists mainly of broad ridges and steep dissected side 
slopes and canyon walls that occur at higher elevations 
in the Coast Range. Slopes range from 3 to 90 percent. 
The major trees are Douglas-fir, hemlock, and noble fir. 
The understory consists of salal, rhododendron, blue 
huckleberry, beargrass, and fern. The average annual 
precipitation is 90 to 180 inches, the average annual air 
temperature is 41 to 45 degrees F, and the frost-free 
season is 80 to 110 days. Elevation is 1,900 to 3,700 
feet. 
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This map unit makes up about 12 percent of the 
county. It is about 60 percent Valsetz soils, 20 percent 
Luckiamute soils, and 20 percent Lurnick, Cruiser, and 
Yellowstone soils and Rock outcrop. 

Valsetz soils are moderately deep over fractured, 
coarse grained igneous rock. The surface layer is dark 
reddish brown stony loam. The subsoil is reddish brown 
and strong brown very gravelly loam. Fractured bedrock 
is at a depth below 24 inches. 

Luckiamute soils are shallow over fractured shale. The 
surface layer is brown very shaly loam. The subsoil is 
brown very shaly clay loam. Fractured shale is at a depth 
of 16 inches, and consolidated bedrock is at a depth of 
about 35 inches. 

These soils have moderate potential for timber produc- 
tion if forest management is good. All of this map unit is 
in large tracts owned by timber companies or the Feder- 
al government. 

These soils are covered with snow a major part of the 
winter. None of this acreage is cultivated. The soils are 
too stony and steep and the frost-free season is too 
short for cultivated crops. : 

Deer, bear, grouse, and other wildlife are common in 
this map unit. Heavy snowfall in winter months forces 
deer into lower elevations. Most of this map unit is ac- 
cessible in spring and summer. The streams provide fair 
fishing in spring and early in summer. 

The supply of rock for road construction is abundant. 
The steep slopes and depth to bedrock make road 
construction difficult and costly. 

These soils are used mainly for timber production, 
recreation, and water supply. The principal limitations are 
the steep slopes and hazard of erosion. 


Broad land-use considerations 


The map units vary widely because of the diversity of 
climate, vegetation, topography, and geological parent 
material in Polk County. The variations result in many 
different soil characteristics that create many different 
management needs and limitations and determine the 
suitability of soils for specific uses. 

Four major land resource areas are in the county: the 
alluvial flood plains, valley terraces, foothills, and the 
mountainous Coast Range. Within each, the soils are 
widely contrasting in their properties and suitability for 
specific uses. A knowledge of these properties is essen- 
tial to determine how soils can best be managed and 
used. 

The potential of the soils of Polk County for increased 
crop production is great. Crops could be increased by 
using the present-day production technology under favor- 
able economic conditions for the farmers. 

The productive capacity could be increased on about 
20,000 acres of hilly land that is presently in stands of 
Oregon white oak and unimproved pasture. Fertilizing 
and seeding these areas to improved varieties of 
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grasses and legumes and cropping the gently sloping to 
moderately sloping areas to annual crops would increase 
financial return and production. About 25,000 acres of 
poorly drained soils could be more intensely cropped if 
drainage were improved. The acreage in the county that 
has been returned to annual crops has increased in the 
past few years because the prices for grain crops are 
more favorable. 

It is estimated that about 500 acres a year are now 
being converted to built-up areas and urban use. The 
use of this soil survey can assist in making sound, long- 
range land-use decisions and applying the latest technol- 
ogy. 

Flooding and the resulting erosion from floodwaters 
are the greatest hazards for the soils on the alluvial 
bottoms along rivers and streams. These are the most 
intensively farmed soils in the county. They are used for 
irrigated specialty crops, such as beans and corn for 
canning, vegetable seed, berries, and orchards. Cheha- 
lis, Newberg, Cloquato, McBee, and the poorly drained 
Wapato soils are in this area. Abiqua, McAlpin, Waldo, 
Cove, and Bashaw soils in the tributary valleys are sub- 
ject to overflow for only brief periods and the erosion is 
only slight during these floods. Winter cover crops are 
effective in controlling erosion on these soils. 

Some of the soils on broad valley terraces are Willam- 
ette, Woodburn, Malabon, and Coburg soils which are 
presently used for cereal grain, orchards, hay, and pas- 
ture. Willamette and Woodburn soils that have slopes of 
more than 3 percent are subject to moderate erosion 
unless cross-slope tillage, crop rotation, and winter cover 
crops are used. Amity, Holcomb, Concord, and Dayton 
soils are nearly level. Runoff is slow, and the hazard of 
erosion is slight. These soils require drainage for opti- 
mum production, however, and in many cases suitable 
drainage outlets are not available. They are presently 
used mainly for small grain, grass seed, and pasture. 

The short and irregular slopes and ownership bound- 
aries in the foothills make contour farming very difficult, 
in most cases, on Bellpine, Willakenzie, Steiwer, Haze- 
lair, Helmick, Suver, Nekia, and Jory soils. These soils 
range from gently sloping to steep. Winter cover crops, 
crop residues, crop rotation of grasses and legumes, and 
grassed waterways improve infiltration rates and reduce 
the hazard of erosion. These soils are used mainly for 
cereal grain, grass seed, orchards, hay, and pasture. 

Drainage is a major management need on about 25 
percent of the soils used for crops. Some hilly soils that 
are somewhat poorly drained are Hazelair, Helmick, and 
Suver soils. Unless artificially drained, the somewhat 
poorly drained to poorly drained soils are limited to a 
narrow range of crops. 

The timbered soils in the very steep hilly and moun- 
tainous areas are not cultivated, but are used for timber 
production. Many of these soils are steep, shallow, or 
stony, and cool nights delay the maturing of cultivated 
crops. Soils typical to these areas are Klickitat, Hembre, 


SOIL SURVEY 


Blachly, Honeygrove, Peavine, Astoria, Bohannon, and 
Valsetz soils. Nonvegetated logging roads and skid trails 
and slips and slides on road cuts and fills in the forested 
areas cause runoff to carry a large load of sediment into 
rivers and streams. Forested areas are now being inten- 
sively managed for optimum yield of timber. Restocking 
of cutover areas, precommercial and commercial thin- 
ning, control of competing vegetation, and the use of 
higher quality tree stock are some practices that insure 
higher yields of Douglas-fir. 

Recreation facilities are available on most soils of the 
county. Some areas are private, but many areas are 
open to the public. Facilities include camp areas, picnic 
grounds, parks, golf courses, paths and trails, and hunt- 
ing areas. 

Many new urban developments are being built, mostly 
adjacent to communities that have access to sewer, 
water, and other community services. Some homesites 
are being developed on small acreages in the rural 
areas. Soil limitations for homesites and septic tank ab- 
sorption fields, as well as zoning problems, limit the 
development of these small tracts. 

The potential for wildlife is good in Polk County. The 
principal species in the county are ring-necked pheasant, 
quail, dove, duck, geese, and black-tailed deer. Smalli 
animals and songbirds are abundant. 

The population of many species of wildlife is related to 
use of the soil, which is influenced by topography and 
the kinds of plants. Wildlife is generally more abundant 
and larger and their rate of production is higher on fertile 
soils than on poor soils. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 
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This survey was mapped at two levels of detail. At the 
most detailed level, map units are narrowly defined. This 
means that soil boundaries were plotted and verified at 
closely spaced intervals. At the less detailed level, map 
units are broadly defined. Soil boundaries were plotted 
and verified at wider intervals. The broadly defined units 
are indicated by an asterisk in the soil map legend. The 
detail of mapping was selected to meet the anticipated 
long-term use of the survey, and the map units were 
designed to meet the needs for that use. 

Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, wetness, or other characteristics that 
affect their use. On the basis of such differences, a soil 
series is divided into phases. The name of a soi/ phase 
commonly indicates a feature that affects use or man- 
agement. For example, Woodburn silt loam, 0 to 3 per- 
cent slopes, is one of several phases within the Wood- 
burn series. 

Some map units are made up of two or more dominant 
kinds of soil. One such unit is called a soil complex. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Chehulpum-Steiwer complex, 12 to 40 
percent slopes, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Rock 
outcrop is an example. Some of these areas are too 
small to be delineated and are identified by a special 
symbol! on the soil map (26). 

The acreage and proportionate extent of each map 
unit are given in table 4, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.) Many 
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of the terms used in describing soils are defined in the 
Glossary. 


Soil descriptions 


1A—Abiqua silty clay loam, 0 to 3 percent slopes. 
This well drained soil is on broad, alluvial stream ter- 
races along tributary streams of the Willamette River. It 
formed in silty and clayey mixed alluvium. Slopes aver- 
age about 2 percent. Elevation is 275 to 400 feet. The 
average annual precipitation is 40 to 60 inches, the aver- 
age air temperature is 50 to 54 degrees F, and the frost- 
free period is about 165 to 190 days. 

In a representative profile, the surface layer is very 
dark brown silty clay loam about 15 inches thick. The 
upper 10 inches of the subsoil is very dark brown silty 
clay loam, and the lower 35 inches is brown silty clay. 

Included with this soil in mapping are areas of McAlpin 
and Briedwell soils, which make up about 5 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for cereal grain, grass seed, 
hay, pasture, and orchards. Properly managing crop resi- 
dues and using a cropping system in which grasses and 
legumes are grown at least 25 percent of the time help 
to maintain favorable fertility and workability of the soil. 

Smail grain and grasses respond to nitrogen; row 
crops respond to nitrogen and phosphorus; and legumes 
respond to phosphorus, sulfur, and lime. If crop residues 
are used, additional nitrogen is needed to prevent a 
decrease in yields. 

Water can be applied by means of furrow, border, or 
sprinkler irrigation, but sprinkler irrigation is most com- 
monly used. Water from streams is generally available 
for irrigation. 

Very few commercial stands of timber are on this soil. 
The soil is well suited to Christmas tree production. 

The wide variety of grains, grasses, legumes, and or- 
chards on this soil furnishes good cover and food for 
ring-necked pheasant, California quail, bobwhite quail, 
and mourning doves. If the cover is sufficient on this soil, 
black-tailed deer are permanent residents. Ducks and 
geese also feed in areas that are close to water. Grouse, 
band-tailed pigeons, and mountain quail are not 
common. Roadway planting, grassed waterways, and 
preservation of fence rows, woodlots, and brushy areas 
improve the cover and food for wildlife. 

This soil has some limitations for homesites and com- 
mercial buildings because of low strength and _ shrink- 
swell potential. It has some limitations for septic tank 
absorption fields because of the moderately slow perme- 
ability. The major limitation for local roads and streets is 
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low strength. Some areas of this soil are connected to 
community water and sewage systems. 
This soil is in capability class |. 


1B—Abiqua silty clay loam, 3 to 5 percent slopes. 
This well drained soil is on stream terraces and fans 
above the flood plain. it formed in silty and clayey 
mixed alluvium. Slopes average about 4 percent. Eleva- 
tion is 275 to 400 feet. The average annual precipitation 
is 40 to 60 inches, the average annual air temperature is 
50 to 54 degrees F, and the frost-free period is 165 to 
190 days. 

In a representative profile, the surface layer is very 
dark brown silty clay loam about 15 inches thick. The 
upper 10 inches of the subsoil is very dark brown silty 
clay loam, and the lower 35 inches is brown silty clay. 

Included with this soil in mapping are areas of McAlpin 
and Briedwell soils, which make up about 10 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow to medium, and the hazard of 
erosion is moderate. 

This soil is used mainly for grass seed, cereal grain, 
orchards, and forage crops. Properly managing crop resi- 
dues and using a cropping system in which grasses and 
legumes are grown at least 25 percent of the time help 
to maintain soil fertility and workability. 

Small grain and grasses respond to nitrogen; row 
crops respond to nitrogen and phosphorus; and legumes 
respond to phosphorus, sulfur, and lime. If crop residues 
are used, additional nitrogen is needed to prevent a 
decrease in yields. 

The soil is irrigated by sprinklers. Irrigation increases 
the hazard of erosion, and water should be applied care- 
fully at rates low enough to control runoff and erosion. 
Water for irrigation is available from dams and streams in 
some places. 

Very few commercial stands of timber are on this soil. 
The soil is moderately well suited to Christmas tree pro- 
duction. 

The wide variety of grains, grasses, legumes, or- 
chards, shrubs, and trees on this soil furnish good feed 
and cover for ring-necked pheasant, valley quail, bob- 
white quail, and mourning doves. If the cover is sufficient 
on this soil, black-tailed deer are permanent residents. 
Ducks and geese also feed in areas that are close to 
water. Grouse, band-tailed pigeons, and the mountain 
quail are not common. 

Roadway planting, grassed waterways, and preserva- 
tion of fence rows, woodlots, and brushy areas improve 
cover and food for wildlife. This soil has numerous drain- 
ageways that are often suitable for small ponds, many of 
which can be managed for game fish. Water from 
streams is available most of the year, but most small 
ditches and streams are dry late in summer. Burning 
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fields and fence rows destroys both cover and food for 
wildlife. 

Increased population growth in the county has resulted 
in increased construction of homesites on this soil. The 
primary limitations for community development are 
shrink-swell potential and the limited ability to support a 
load. Dwelling and road construction can be designed to 
offset the jatter limitation. Slope and moderately slow 
permeability restrict the use of septic tank absorption 
fields in some areas. Some areas are connected to com- 
munity water and sewage systems. 

This soil is in capability subclass lle. 


2—Abiqua silty clay loam, occasionally flooded, 0 
to 3 percent slopes. This well drained soil is on broad 
bottom lands. It formed in silty and clayey mixed allu- 
vium. Slopes average 2 percent. Elevation is 275 to 400 
feet. This soil is subject to overflow once every 50 years. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the frost-free period is 165 to 190 days. 

In a representative profile, the surface layer is very 
dark brown silty clay loam about 15 inches thick. The 
upper 10 inches of the subsoil is dark brown silty clay 
loam, and the lower 35 inches is brown silty clay. 

Included with this soil in mapping are areas of McAI- 
pin, Chehalis, and Briedweil soils, which make up as 
much as 10 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 9 to 11 inches, and the water-supplying capacity is 20 
to 26 inches. Runoff is slow, and the hazard of erosion is 
slight except during flooding. 

This soil is used mainly for cereal grain, grass seed, 
hay, pasture, vegetable, and specialty crops. Properly 
managing crop residue and using a cropping system in 
which grasses and legumes are grown at least 25 per- 
cent of the time help to maintain favorable fertility and 
workability. The hazard of erosion from floodwater can 
be reduced by planting winter cover crops. 

Small grain and grasses respond to nitrogen; row 
crops respond to nitrogen and phosphorus; and legumes 
respond to phosphorus, sulfur, and in many places, lime. 
If crop residues are used, additional nitrogen is needed 
to prevent a decrease in yields. 

Water can be applied by means of furrow, border, or 
sprinkler irrigation, but sprinkler irrigation is most com- 
monly used. Water from streams generally is available 
for irrigation. 

No commercial stands of timber are on this soil. The 
soil is not wel! suited to Christmas tree production be- 
cause of the hazard of flooding. 

The wide variety of grains, legumes, and orchards on 
this soil furnish good cover and food for ring-necked 
pheasant, valley quail, bobwhite quail, and mourning 
doves. If cover is sufficient on this soil, black-tailed deer 
are permanent residents. Ducks and geese also feed in 
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areas that are close to water. Grouse, band-tailed pi- 
geons, and mountain quail are not common. Gophers, 
ground squirrels, moles, nutria, and opossum are 
common pests. Planting along roadways, using grassed 
waterways, and preserving fence row, woodiots, and 
brushy areas improve the cover and food for wildlife. 

This soil is limited for use as homesites and commer- 
cial buildings because of low strength and shrink-swell 
potential. It is limited for septic tank absorption fields 
because of the moderately slow permeability. Local 
roads and streets are limited by low strength. Some 
areas of this soil are connected to community water and 
sewage systems. The hazard of flooding is a major limi- 
tation. 

This soil is in capability subclass Ilw. 


3—Amity silt loam. This somewhat poorly drained soil 
is on terraces of the Willamette River and its major 
tributaries. It formed in mixed silty alluvium. Slopes are 0 
to 3 percent and average about 2 percent. Elevation is 
170 to 300 feet. The average annua! precipitation is 40 
to 45 inches, the average annual air temperature is 52 to 
54 degrees F, and the frost-free period is 165 to 210 
days. 

In a representative profile, the surface layer is dark 
brown silt loam about 16 inches thick. The subsurface 
layer is dark grayish brown, mottled heavy silt loam 
about 9 inches thick. The subsoil is brown and dark 
grayish brown, mottled silty clay loam about 23 inches 
thick. The substratum is olive brown, mottled silty clay 
loam that extends to a depth of 63 inches or more. 

included with this soil in mapping are areas of Wood- 
burn, Holcomb, Concord, and Dayton soils, which make 
up about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 9 
to 12 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 6 to 
18 inches in winter and spring. 

This soil is used for small grain, hay, pasture, and 
grass seed. Drained areas are suited to a wider range of 
crops. Irrigated areas are used for pole beans, corn, and 
other row crops. Returning all crop residues to the soil 
and using a cropping system in which grasses, legumes, 
or grass and legume mixtures are grown at least 25 
percent of the time help to maintain fertility and tilth. 
Small grain and grasses respond to nitrogen; row crops 
commonly respond to nitrogen; and phosphorus and le- 
gumes respond to phosphorus, sulfur, and lime. 

The soil is irrigated by sprinkler, furrow, or border irri- 
gation, and sprinklers mainly are used. Irrigation water 
needs to be applied carefully at rates low enough to 
prevent runoff. Adequate water for irrigation can general- 
ly be obtained from wells. 

Drainage is the major concern, but if outlets are availa- 
ble the soil responds readily to open or closed drainage 
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systems. The soil generally requires improved outlets to 
increase the subsurface drainage and lower the season- 
al high water table. For maximum use-and production, 
the soil needs a drainage pattern. 

This soil is poorly suited to commercial timber produc- 
tion. 

The natural vegetation is grass, shrubs, and scattered 
Oregon white oak. A seasonal high water table limits the 
use of this soil to ducks and geese late in fall, in winter, 
and early in spring. Seeds and tubers from water plants 
and crop residues are food for waterfowl. The rest of the 
year, ring-necked pheasant, valley quail, bobwhite quail, 
mourning doves, and black-tailed deer move into this 
area for food and cover. This soil is used by some fur- 
bearing animals. 

This soil has some limitations for roads and streets 
and major limitations for homesites, commercial build- 
ings, and other community uses because of the seasonal 
high water table. 

This soil is in capability subclass Ilw. 


4D—Apt silty clay loam, 3 to 25 percent slopes. 
This well drained soil is on mountainous, lower side 
slopes of the Coast Range. It formed in residuum and 
coliuvium weathered from sedimentary rock. Slopes 
average about 15 percent. Elevation is 700 to 1,400 feet. 
The average annual precipitation is 60 to 120 inches, the 
average annual air temperature is 48 to 52 degrees F, 
and the frost-free period is 160 to 190 days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay loam about 8 inches thick. 
The subsoil is dark yellowish brown silty clay about 58 
inches thick. Fractured siltstone is at a depth of 66 
inches. 

Included with this soil in mapping are areas of Honey- 
grove, Peavine, Cumley, and Astoria soils, which make 
up about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 
7.5 to 10 inches, and the water-supplying capacity is 20 
to 26 inches. Runoff is medium, and the hazard of ero- 
sion is moderate. 

Most areas of this soil are used for timber production. 
Other uses are water supply and wildlife habitat. The soil 
is well suited to the production of Douglas-fir. Red alder 
is common. The site index for Douglas-fir on this soil 
ranges from 155 to 180, and the average site index is 
about 165. Based on the average site index, this soil is 
capable of producing about 13,300 cubic feet, or 74,200 
board feet (international rule, one-fourth inch kerf), of 
merchantable timber from a fully stocked, even-aged 
stand of 80-year old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic; this limits trafficability. 
It is severely compacted by equipment. Cable logging is 
desirable because tractor logging causes excessive dis- 
turbance. Roads and landings may need to be protected 
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from erosion by water bars and seeded road cuts and 
fills. Roads require a maximum of base rock for all- 
season use. 

Plant competition is severe. Grass, brush, and fern 
competition is especially difficult to control in nonstocked 
cutover areas. The danger of seedling mortality is low. 
Natural regeneration is generally adequate, but supple- 
mental site preparation and seeding or planting may be 
needed. The hazard of windthrow is minimal. 

Douglas-fir, hazel, bigleaf maple, red alder, and other 
trees and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the Pacific dogwood, madrone, elder- 
berry, cascara, and other plants. Black-tailed deer use 
areas of the soil for food and cover. Numerous draws 
and drainageways are available for small ponds. Except 
for a few major creeks and springs, the drainageways 
are dry late in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


4E—Apt silty clay loam, 25 to 50 percent slopes. 
This well drained soil is on mountainous lower side 
slopes of the Coast Range. It formed in residuum and 
colluvium weathered from sedimentary rock. Slopes 
average about 35 percent. Elevation is 700 to 1,400 feet. 
The average annual precipitation is 60 to 80 inches, the 
average annual air temperature is 48 to 52 degrees F, 
and the frost-free period is 160 to 190 days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 8 inches thick. The subsoil is 
dark yellowish brown silty clay about 58 inches thick. 
Siltstone is at a depth of 66 inches. 

Included with this soil in mapping are areas of Honey- 
grove, Peavine, Cumley, and Astoria soils, which make 
up about 15 percent of the map unit. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 
7.5 to 10 inches, and the water-supplying capacity is 16 
to 20 inches. Runoff is rapid, and the hazard of erosion 
is high. 

Most areas of this soil are used for timber production. 
Other uses are water supply and wildlife habitat. The soil 
is well suited to the production of Douglas-fir. Red alder 
is common. The site index ranges from about 155 to 
180, and the average is about 165. Based on the aver- 
age site index, the soil is capable of producing about 
13,300 cubic feet, or 74,200 board feet (International 
rule, one-fourth kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic; this limits trafficability. 
It is severely compacted by equipment. In some areas, 
cable logging is desirable because tractor logging causes 
excessive disturbance. Roads and landings may need 
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water bars and grass seeding to prevent erosion. Roads 
require a maximum of base rock for all-season use. Gon- 
struction and maintenance of roads is difficult because 
of the slope and the hazard of slides. 

Plant competition is severe. Grass, brush, and fern 
competition is especially difficult to control in non- 
stocked, cutover areas. There is some danger of seed- 
ling mortality. Natural regeneration is generally adequate, 
but supplemental site preparation and seeding or plant- 
ing may be needed. The hazard of windthrow is minimal. 

Douglas-fir, hazel, bigleaf maple, red alder, and other 
trees and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from Pacific dogwood, madrone, elderberry, 
cascara, and other plants. Black-tailed deer use this area 
for food and cover. Numerous draws and drainageways 
are available for small ponds. Except for a few major 
creeks and springs, the drainageways are dry late in 
summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vie. 


5D—Astoria silt loam, 5 to 30 percent slopes. This 
well drained soil is on mountainous, lower side slopes of 
the Coast Range. It formed in residuum and colluvium 
weathered from sedimentary rock. Slopes average about 
15 percent. Elevation is 800 to 1,800 feet. The average 
annual precipitaton is 80 to 120 inches, the average 
annual air temperature is 48 to 49 degrees F, and the 
frost-free period is 145 to 190 days. 

In a representative profile, the surface layer is very 
dark brown silt loam about 10 inches thick. The subsoil 
is dark yellowish brown and yellowish brown heavy silty 
clay loam and silty clay about 51 inches thick. 

Included with this soil in mapping are areas of Bohan- 
non, Slickrock, and Blachly soils, which make up about 
15 percent of the map unit. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 11 to 15 
inches, and the water-supplying capacity is 22 to 25 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production. Other uses are 
water supply and wildlife habitat. The soil is very well 
suited to the production of Douglas-fir. Bigleaf maple and 
red alder are common. The site index for Douglas-fir 
ranges from about 155 to 175, and the average is about 
165. Based on the average site index, this soil is capable 
of producing about 13,300 cubic feet, or 74,200 board 
feet (International rule, one-fourth kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

Limitations to the use of equipment are slight. Roads 
and skid trails are unstable when wet. Trafficability is 
restricted when the soil is wet. Cable logging is desirable 
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because tractor logging causes excessive disturbance. 
Roads and landings need water bars and grass seeding 
to prevent erosion. 

Plant competition is slight, but the limitation can 
become major at the lower elevations and in moist 
areas. In moist areas, salal, brackenfern, and vine maple 
are very aggressive and often prevent establishment of 
conifers. There is little danger of seedling mortality. The 
water-supplying capability is good and the climatic zone 
is favorable. Natural regeneration is generally good but 
may need to be supplemented with site preparation, 
seeding, and planting. Weeding and thinning are needed 
for good stand development. The hazard of windthrow is 
minimal. Swordfern is abundant and is a good source of 
greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

Slope is the major limitation to homesites. Roads and 
streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


5E—Astoria silt loam, 30 to 60 percent slopes. This 
well drained soil is on mountainous lower side slopes of 
the Coast Range. It formed in residuum and colluvium 
weathered from sedimentary rock. Slopes average about 
35 percent. Elevation is 800 to 1,800 feet. The average 
annual precipitation is 80 to 120 inches, the average 
annual air temperature is 48 to 49 degrees F, and the 
frost-free period is 145 to 190 days. 

In a representative profile, the surface layer is very 
dark brown silt loam about 10 inches thick. The subsoil 
is dark yellowish brown and yellowish brown heavy silty 
clay loam and silty clay about 51 inches thick. 

Included with this soil in mapping are areas of Bohan- 
non, Slickrock, and Blachly soils, which make up about 
15 percent of the map unit. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. The available water capacity is 11 to 15 
inches, and the water-supplying capacity is 22 to 25 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. Other uses are 
water supply and wildlife habitat. The soil is very well 
suited to the production of Douglas-fir. Bigleaf maple and 
red alder are common. The site index for Douglas-fir on 
this soil ranges from about 155 to 175, and the average 
is about 165. Based on the average site index, this soil is 
capable of producing about 13, 300 cubic feet, or 74,200 
board feet (International rule, one-fourth kerf), of mer- 


17 


chantable timber from a fully stocked, even-aged stand 
of 80-year-old trees. 

Limitations to the use of equipment are slight. Roads 
and skid trails are unstable when wet. Trafficability is 
restricted when the soil is wet. Cable logging is desirable 
because tractor logging causes excessive soil disturb- 
ance (fig. 6). Construction and maintenance of roads is 
difficult because of the slope and hazard of slides. 
Roads and landings need water bars and grass seeding 
to prevent erosion. 

Plant competition is slight, but the limitation can 
become major at the lower elevations and in moist 
areas. In moist areas, salal, brackenfern, and vine maple 
are very aggressive and often prevent establishment of 
conifers. There is little danger of seedling mortality. The 
water-supplying capacity is good, and the climatic zone 
is favorable. Natural regeneration is generally good but 
may need to be supplemented with site preparation, 
seeding, and planting. Weeding and thinning are needed 
for good stand development. The hazard of windthrow is 
minimal. Swordfern is abundant and is a good source of 
greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


6A-——Bashaw silty clay loam, 0 to 3 percent slopes. 
This poorly drained and very poorly drained soil is mainly 
in flat or depressional areas on alluvial bottoms, ter- 
races, and fans. It formed in clayey alluvium. Some 
areas of this soil adjacent to streams are subject to 
frequent overflow. Slopes average about 1 percent. Ele- 
vation is 100 to 300 feet. The average annual precipita- 
tion is 40 to 60 inches, the average annual air tempera- 
ture is 52 to 54 degrees F, and the frost-free period is 
165 to 210 days. 

In a representative profile, the surface layer is black 
silty clay loam about 11 inches thick. The next layer is 
black and very dark gray clay about 40 inches thick. The 
underlying material is very dark gray, mottled silty clay to 
a depth of 60 inches or more. 

Included with this soil in mapping are areas of Cove 
and Wapato soils, which make up about 10 percent of 
the map unit. 

Permeability is very slow. Effective rooting depth is 
about 40 to 50 inches. Available water capacity is 2 to 4 
inches, and the water-supplying capacity is 16 to 20 
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inches. Runoff is very slow or the soil is ponded, and the 
hazard of erosion is slight. A seasonal high water table is 
at a depth of less than 6 inches in winter and spring. 

This soil is used for spring grain, pasture, and grass 
seed. Fall-seeded grain and deep-rooted crops are not 
suited because of the high water table. Cultivation is 
somewhat difficult because of the silty clay loam surface 
layer. Productivity is low for most crops, although the soil 
may be used for moderate production of bentgrass and 
ryegrass seed. The response to fertilizers and amenc- 
ments is good. Management of residue and crop rotation 
help to maintain productivity and increase workability. A 
good crop rotation system includes grasses and legumes 
or grass and legume mixtures at least 25 percent of the 
time. 

This soil is subject to cracking when dry and takes in 
water readily. As the soil is saturated and swells, cracks 
close. Irrigation is difficult and intake rates vary widely 
with different moisture content. When the soil is wet, 
little water enters until the soil dries and cracks again. A 
favorable moisture and air relationship is difficult to main- 
tain. 

This soil needs drainage, but drainage is mainly con- 
fined to surface removal of excess water because the 
lower layers of the soil are clay and silty clay. Tile and 
surface drainage is effective where suitable outlets can 
be provided. . 

This soil is poorly suited to commercial timber produc 
tion. Native areas contain ash, willow, sedges, grass, 
and shrubs. The seasonal high water table, ponding, and 
overflow limit the use of this soil to ducks and geese late 
in fall, in winter, and early in spring. Waterfowl feed on 
seeds and tubers from water plants and crop residues. 
The rest of the year, ring-necked pheasant, valley quail, 
bobwhite quail, mourning doves, and black-tailed deer 
use areas of the soils for food and cover. Some fur- 
bearing animals are present. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
development because of the high shrink-swell potential 
and the high seasonal water table. 

This soil is in capability subclass IVw. 


6C—Bashaw silty clay, 3 to 12 percent slopes. This 
poorly drained and very poorly drained soil is on foot 
slopes and fans. It formed in clayey alluvium. Slopes 
average about 6 percent. Elevation is 100 to 300 feet. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. The aver- 
age slope is about 6 percent. 

In a representative profile, the surface layer is very 
dark gray and black clay about 11 inches thick. The next 
layer is black clay about 33 inches thick. The underlying 
material is very dark grayish brown clay that extends to a 
depth of 60 inches or more. 
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Included with this soil in mapping are areas of Cove 
and Waldo soils, which make up about 10 percent of this 
map unit. 

Permeability is very slow. Effective rooting depth is 
about 40 to 50 inches. Available water capacity is 2 to 4 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of less 
than 6 inches in winter and spring. 

This soil is used for spring and fall grain, hay, pasture, 
and grass seed. Deep-rooted crops are not suited be- 
cause of the seasonal high water table in winter and 
spring. Cultivation is difficult because of the clayey tex- 
ture and the critical moisture content at which the soil 
can be cultivated and worked for an adequate seedbed. 
Productivity for most crops is low, but bentgrass and 
ryegrass seed are moderately productive. The response 
to fertilizers and amendments is good. Management of 
crop residues and rotation of crops help to maintain 
productivity and increase workability. A good crop rota- 
tion system includes grasses and legumes or grass and 
legume mixtures at least 25 percent of the time. 

This soil is subject to cracking when dry and takes in 
water readily. As the soil is saturated, it swells and 
cracks close. Irrigation is difficult and intake rates vary 
widely with different moisture content. When the soil is 
wet, little water enters until the soil dries and cracks 
again. A favorable moisture and air relationship is difficult 
to maintain. 

The soil needs drainage, but because of the clayey 
texture and weak structure, drainage is largely confined 
to surface removal of excess water. Tile drainage is 
effective if suitable outlets can be provided. 

This soil is poorly suited to commercial timber produc- 
tion. 

Native areas contain ash, willow, sedges, grass, and 
shrubs. High water tables, ponding, and overflow limit 
the use of this soil to ducks and geese late in fall, in 
winter, and early in spring. Waterfowl feed on seeds and 
tubers from water plants and crop residues. The rest of 
the year, ring-necked pheasant, California quail, bob- 
white quail, mourning doves, and black-tailed deer move 
into this area for food and cover. Some fur-bearing ani- 
mals are present. 

This soil has major limitations for homesites, commer- 
cial buildings, and other community development be- 
cause of the high shrink-swell potential and the high 
seasonal water table. 

This soil is in capability subclass [Vw. 


7—Bashaw clay, 0 to 3 percent slopes. This poorly 
drained and very poorly drained soil is mainly in flat or 
depressional areas on alluvial bottoms, terraces, and 
fans. It formed in clayey alluvium. Some areas adjacent 
to streams are subject to frequent overflow. Slopes are 0 
to 3 percent but average about 1 percent. Elevation is 
100 to 300 feet. The average annual precipitation is 40 
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to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the frost-free period is 165 to 210 
days. 

In a representative profile, the surface layer is black 
clay about 4 inches thick. The underlying material is 
black and very dark gray, mottled clay that extends to a 
depth of 60 inches or more. 

Included with this soil in mapping are areas of Cove 
and Waldo soils, which make up about 10 percent of this 
map unit. 

Permeability is very slow. Effective rooting depth is 
about 40 to 50 inches. Available water capacity is 2 to 4 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is very slow or the soil is ponded, and the 
hazard of erosion is slight. A seasonal high water table is 
at a depth of less than 6 inches in winter and spring. 

This soil is used for spring grain, hay, pasture and 
grass seed. Fall-seeded grain and deep-rooted crops are 
not suited because of the seasonal high water table in 
winter and spring. Cultivation is difficult because of the 
clay texture and the critical moisture content at which 
the soil can be cultivated and worked for an adequate 
seedbed. Productivity is low for most crops, although the 
soil may be used for moderate production of bentgrass 
and ryegrass seed. Response to fertilizers and amend- 
ments is good. Management of residue and crop rotation 
help to maintain productivity and increase workability of 
the soil. A good rotation system includes grasses and 
legumes or grass and legume mixtures at least 25 per- 
cent of the time. 

This soil is subject to cracking when dry and takes in 
water readily. As the soil is saturated, it swells and 
cracks close. Irrigation is difficult and intake rates vary 
widely with different moisture content. When the soil is 
wet, little water enters until the soil dries and cracks 
again. A favorable moisture and air relationship is difficult 
to maintain. 

The soil needs drainage, but because of the clay tex- 
ture and weak structure, drainage is largely confined to 
surface removal of excess water. Surface and tile drain- 
age is effective if suitable outlets can be provided. 

This soil is poorly suited to commercial timber produc- 
tion. 

Native areas contain ash, willow, sedges, grasses, and 
shrubs. This soil is used by ducks and geese late in fall, 
in winter, and early in spring. Waterfow! feed on seeds 
and tubers from water plants and crop residues. The rest 
of the year, ring-necked pheasant, valley quail, bobwhite 
quail, mourning doves, and black-tailed deer move into 
this area for food and cover. Some fur-bearing animals 
are present. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
development because of the high shrink-swell potential 
and the high seasonal water table. 

This soil is in capablility subclass IVw. 
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8C—Beilpine silty clay loam, 3 to 12 percent 
slopes. This well drained soil is on low foothills and 
higher rolling uplands. It formed in colluvium weathered 
from sedimentary rock. It is underlain by siltstone at a 
depth of 20 to 40 inches. Slopes average about 7 per- 
cent. Elevation is 300 to 800 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown and yellowish red silty clay 
and clay about 23 inches thick. Partially weathered silt- 
stone is at a depth of 32 inches. 

Included with this soil in mapping are areas of Jory 
and Rickreall soils, which make up about 10 percent of 
this map unit, and Dupee and Suver soils, which make 
up 5 percent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 3.5 to 6 inches, and 
the water-supplying capacity is 17 to 24 inches. Runoff is 
slow, and the hazard of erosion is slight. 

Most areas of this soil are cultivated. Cereal grain, 
orchards, forage, and grass seed are the main crops. 
The soil is moderately productive for these crops. It is 
not so productive or so easily tilled as other soils on 
terraces or bottom lands. The soil responds well to fertil- 
izers and amendments. If residues are used, additional 
nitrogen is generally needed to prevent a decrease in 
yields. Management of residue and crop rotation help to 
reduce runoff and erosion. Crop residues also help to 
maintain and increase productivity and workability. A 
good crop rotation system includes grasses and legumes 
or a grass-legume mixture. 

This soil generally is not irrigated, and irrigation water 
generally must be stored in reservoirs. Suitable reservoir 
sites are limited. 

This soil produces good stands of Douglas-fir trees. 
The soil is well suited to the production of Christmas 
trees. Mixed stands of Oregon white oak and Dougjias-fir 
and grand fir are in areas of the soil. The site index for 
Douglas-fir on this soil ranges from 150 to 166. Based 
on the average site index of 158, this soil is capable of 
producing about 12,650 cubic feet, or 68,300 board feet 
(International rule, one-fourth inch kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

This soil is plastic and sticky when wet; this restricts 
trafficability. Roads and iandings need water bars and 
grass seeding to prevent erosion. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. Ruffed grouse, mountain quail, and band- 
tailed pigeons are common in wooded areas of Oregon 
white oak, Douglas-fir, western hazel, bigleaf maple, and 
other trees, shrubs, and grasses. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
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are common in both cultivated and uncultivated areas. 
Planting Douglas-fir using grassed waterways, planting 
along roadsides, and maintaining fence rows and brushy 
areas improve the cover and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The main 
limitation for homesites is the slow permeability, which 
affects septic tank filter fields. Most areas of this soil are 
not on community sewage systems. 

This soil is in capability subclass lie. 


8D—Bellpine silty clay loam, 12 to 20 percent 
slopes. This well drained soil is on low foothills and 
higher, rolling uplands. The soil formed in colluvium 
weathered from sedimentary rock. It is underlain at a 
depth of 20 to 40 inches by siltstone. Slope averages 
about 16 percent. Elevation is 300 to 800 feet. The 
average annual precipitation is 40 to 60 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 23 
inches thick. Partly weathered siltstone is at a depth of 
32 inches. 

Included with this soil in mapping are areas of Jory 
and Rickreall soils, which make up about 10 percent of 
the map unit, and Dupee and Suver soils, which make up 
5 percent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 3.5 to 6 inches, and 
the water-supplying capacity is 17 to 24 inches. Runoff is 
medium to slow, and the hazard of erosion is moderate. 

Most areas of this soil are cultivated. Some small 
areas are in cakgrass vegetation and Douglas-fir. Cereal 
grain, forage, and grass seed are the main crops, and 
the soil is moderately productive for these crops. It is not 
so productive or so easily tilled as other soils on terraces 
or bottom land. The soil responds well to fertilizers and 
amendments. If residues are used, additional nitrogen is 
generally needed to prevent a decrease in yields. Man- 
agement of crop residue and crop rotation help to 
reduce runoff and erosion. Crop residues also help to 
maintain and increase productivity and workability. A 
good crop rotation system includes grasses and legumes 
or a grass-legume mixture. 

This soil generally is not irrigated, and irrigation water 
generally must be stored in reservoirs. Suitable reservoir 
sites are limited. 

This soil produces good stands of Douglas-fir trees. 
Stands of Oregon white oak mixed with Douglas-fir and 
grand fir are in some areas. The site index for Douglas-fir 
on this soil ranges from 146 to 171. Based on the aver- 
age site index of 158, this soil is capable of producing 
about 12,650 cubic feet, or 68,300 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
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from a fully stocked, even-aged stand of 80-year-old 
trees. 

This soil is plastic and sticky when wet; this restricts 
trafficability. Roads and landings need water bars and 
grass seeding to prevent erosion. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. Ruffed grouse, mountain quail and band- 
tailed pigeons are common in wooded areas of Oregon 
white oak, Douglas-fir, western hazel, bigleaf maple, and 
other trees, shrubs, and grasses. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in cultivated and uncultivated areas. Plant- 
ing Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction. The main limitations for 
homesites and septic tank filter fields are the slow per- 
meability and the slope. Most areas of this soil are not 
on community sewage systems. 

This soil is in capability subclass Ille. 


8E—Bellpine silty clay loam, 20 to 30 percent 
slopes. This well drained soil is on low foothills and 
higher, rolling upiands. It formed in colluvium weathered 
from sedimentary rock. It is underlain by siltstone at a 
depth of 20 to 40 inches. Slopes average about 25 
percent. Elevation is 300 to 800 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches’ thick. The 
subsoil is dark reddish brown silty clay and clay about 23 
inches thick. Partly weathered siltstone is at a depth of 
32 inches. 

Included with this soil in mapping are areas of Jory 
and Rickreall soils, which make up about 10 percent of 
this map unit, and Dupee and Suver soils make up 5 
percent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 3.5 to 6 inches, and 
the water-supplying capacity is 17 to 24 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used mainly for forage crops and forestry. 
A few small areas are used for cereal grain. The slope 
makes this soil poorly suited to cultivation. To control 
erosion in cultivated areas, the soil needs such intensive 
practices as contour cropping, returning crop residue to 
the soil, rough tillage, winter cover crop, and grassed 
waterways. In many areas, the length and shape of 
slopes is not suited to contour farming. Management of 
crop residue and crop rotation help to reduce runoff and 
erosion and to maintain the productivity and workability 
of the soils. A good crop rotation system includes 
grasses and legumes or grass-legume mixtures. 
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This soil is well suited to the production of Douglas-fir. 
It is not well suited to Christmas tree production because 
the slope causes difficulty in management and harvest- 
ing. Mixed stands of Douglas-fir, Oregon white oak, and 
grand fir are on the soil. The older, even-aged stands 
are dominantly Douglas-fir. The site index for Douglas-fir 
on this soil is about 148. Based on this average site 
index, the soil is capable of producing about 11,700 
cubic feet, or 59,700 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Roads and landings need water bars and grass seed- 
ing to prevent erosion. Roads need a maximum of base 
rock for all-season use. 

The crops produced on this soil help to provide food 
and cover for ring-necked pheasant, California quail, and 
bobwhite quail. Ruffed grouse, mountain quail and band- 
tailed pigeons are common in wooded areas of Oregon 
white oak, Douglas-fir, western hazel, bigleaf maple, and 
other trees, shrubs, and grasses. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in both cultivated and uncultivated areas of 
the soil. Planting Douglas-fir, using grassed waterways, 
planting along roadsides, and maintaining fence rows 
and brushy areas improve the cover and food supply for 
wildlife. 

Increased population growth in the county has resulted 
in increased home construction. The main limitations to 
homesites and septic tank filter fields are the slow per- 
meability and slope. Most areas of this soil are not on 
community sewage systems. 

This soil is in capability subclass |Ve. 


8F—Bellpine silty clay loam, 30 to 50 percent 
slopes. This well drained soil is on !ow foothills and 
higher, rolling uplands. The soil formed in colluvium 
weathered from sedimentary rock. It is underlain by silt- 
stone at a depth of 20 to 40 inches. Slopes average 
about 40 percent. Elevation is 300 to 800 feet. The 
average annual precipitation is 40 to 60 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty' clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 23 
inches thick. Partly weathered siltstone is at a depth of 
32 inches. 

Included with this soil in mapping are areas of Jory 
and Rickreall soils, which make up about 10 percent of 
this map unit, and Dupee and Suver soils which make up 
5 percent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 3.5 to 6 inches, and 
the water-supplying capacity is 17 to 24 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used for timber production and pasture. 
Oregon white oak and grass are in some areas. The 
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slope makes this soil unsuitable for cultivation. The soil 
is suited to limited tillage for pasture management. It is 
well suited to the production of Douglas-fir. The soil is 
not well suited to Christmas tree production, because the 
slope causes difficulty in management and harvesting. 
Mixed stands of Douglas-fir, Oregon white oak, and 
grand fir are on this soil. The older, even-aged stands 
are dominantly Douglas-fir. The average site index for 
Douglas-fir on this soil is about 148. Based on this aver- 
age site index, the soil is capable of producing about 
11,700 cubic feet, or 59,700 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Roads and landings need water bars and grass seed- 
ing to prevent erosion. Roads need a maximum of base 
rock for all-season use. 

Areas of soil that are adjacent to cultivated soils pro- 
vide habitat for ring-necked pheasant, California quail, 
and bobwhite quail. Ruffed grouse, mountain quail, and 
band-tailed pigeons are common in wooded areas of 
Oregon white oak, Douglas-fir, western hazel, bigleaf 
maple and other trees, shrubs, and grasses. These birds 
feed on the fruit and seeds of trees and shrubs. Black- 
tailed deer are common in both cultivated and uncultivat- 
ed areas of the soil. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction. This soil has major limi- 
tations for dwellings and roads because of the slope. 
Most areas are not on community sewage systems. 

This soil is in capability subclass Vle. 


8G—Bellpine silty clay loam, 50 to 75 percent 
slopes. This well drained soil is on low foothills and 
higher, rolling uplands. This soil formed in colluvium 
weathered from sedimentary rock. It is underlain by silt- 
stone at a depth of 20 to 40 inches. Slopes average 
about 60 percent. Elevation is 300 to 800 feet. The 
average annual precipitation is 40 to 60 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 23 
inches thick. Partly weathered siltstone is at a depth of 
32 inches. 

Included with this soil in mapping are areas of Jory 
and Rickreall soils, which make up about 10 percent of 
the map unit, and Dupee and Suver soils, which make up 
5 percent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 3.5 to 6 inches, and 
the water-supplying capacity is 17 to 24 inches. Runoff is 
rapid, and the hazard of erosion is high. 
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This soil is used for timber production and pasture. 
Oregon white oak and grass are in a few small areas. 
The slope makes this soil unsuitable for cultivation. The 
soil is well suited to the production of Douglas-fir. Mixed 
stands of Douglas-fir, Oregon white oak, and grand fir 
are on the soil. The older, even-aged stands are domi- 
nantly Douglas-fir. The average site index for Douglas-fir 
on this soil is about 148. Based on this average site 
index, the soil is capable of producing about 11,700 
cubic feet, or 59,700 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

The very steep slopes limit most operations to cable 
logging, and aerial seeding and weeding. The slope cre- 
ates difficulties in road construction and maintenance. 
Roads and landings need water bars and grass seeding 
to prevent erosion. Roads on this soil need a maximum 
of base rock for all-season use. 

Ring-necked pheasant, California quail, and bobwhite 
quail are in areas where the soil is intermingled with 
cultivated soils. Ruffed grouse, mountain quail, and 
band-tailed pigeons are common in wooded areas of 
Oregon white oak, Douglas-fir, western hazel, bigleaf 
maple, and other trees, shrubs, and grasses. These birds 
feed on the fruit and seeds of trees and shrubs. Black- 
tailed deer are common. Numerous drainageways are 
suitable for small ponds. 

Increased population growth in the county has resulted 
in increased home construction in areas adjacent to this 
soil. The main limitation to homesites, septic tank filter 
fields, dwellings, and roads is the slope. Most areas of 
this soil are not on community sewage systems. 

This soil is in capability subclass Vile. 


9D—Biachly silty clay loam, 3 to 30 percent slopes. 
This well drained soil is on mountainous uplands of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from basic igneous and sedimentary rock. 
Slopes average about 18 percent. Elevation is 700 to 
1,400 feet. The average annual precipitation is 80 to 120 
inches, the average annual air temperature is 45 to 53 
degrees F, and the frost-free period is 160 to 180 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 15 inches thick. The 
subsoil is reddish brown and yellowish red silty clay that 
extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Hembre 
and Klickitat soils, which make up about 10 percent of 
this map unit, and Kilowan and Marty soils, which make 
up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 9 
to 11 inches or more, and the water-supplying capacity is 
20 to 26 inches. Runoff is medium, and the hazard of 
erosion is moderate. 

This soil is used for timber production. It is well suited 
to Douglas-fir. Bigleaf maple and alder are common in 
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stands of fir. The average site index for Douglas-fir on 
this soil ranges from about 160 to 175. Based on an 
average site index of 167, the soil is capable of produc- 
ing about 13,450 cubic feet, or 75,900 board feet (Inter- 
national rule, one-fourth kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

When wet, this soil is sticky and plastic; this restricts 
trafficability. It is severely compacted (fig. 7). Cable log- 
ging is desirable because tractor logging causes exces- 
sive disturbance. Roads on this soil require a maximum 
of base rock for all-season use. Roads and landings may 
need water bars and grass seeding to prevent erosion. 

Brush and fern competition is especially difficult to 
control in nonstocked, cutover areas. The water-supply- 
ing capacity is good, and the climatic zone is favorable. 
Natural regeneration is good, but supplementary site 
preparation, seeding, and planting may be needed. 
Weeding and thinning are needed for good stand devel- 
opment. 

Biue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of the low humidity and high danger of fire. 
Except for a few major creeks and springs, the drain- 
ageways are dry in July, August, and September. Cool 
sea breezes and fog often add moisture during this 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


9E—Blachly silty clay loam, 30 to 50 percent 
slopes. This well drained soil is on mountainous uplands 
of the Coast Range. It formed in residuum and colluvium 
weathered from basic igneous and sedimentary rock. 
Slopes average about 40 percent. Elevation is 700 to 
1,400 feet. The average annual precipitation is 80 to 120 
inches, the average annual air temperature is 45 to 53 
degrees F, and the frost-free period is 160 to 180 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 10 inches thick. The 
subsoil is reddish brown and yellowish red silty clay that 
extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Hembre 
and Klickitat soils, which make up about 10 percent of 
this map unit, and Kilowan and Marty soils, which make 
up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 9 
to 11 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is rapid, and the hazard of erosion is 
high. 

This soil is used for timber production. It is well suited 
to the production of Douglas-fir. Bigleaf maple and alder 
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are common in stands of fir. The site index for Douglas- 
fir on this soil ranges from about 160 to 175, and the 
average is about 165. Based on an average site index of 
167, this soil is capable of producing about 13,450 cubic 
feet, or 75,900 board feet (International rule, one-fourth 
inch kerf), of merchantable timber from a fully stocked, 
even-aged stand of 80-year-old trees. 

When wet, this soil is sticky and plastic; this restricts 
trafficability. It is severely compacted. Cable logging is 
desirable because tractor logging causes excessive dis- 
turbance. Construction and maintenance of roads is diffi- 
cult because of the slope and the hazard of slides. 
Roads require a maximum of base rock for all-season 
use. Roads and landings may need water bars and grass 
seeding to prevent erosion. 

Brush and fern competition is especially difficult to 
control in nonstocked, cutover areas. The water-supply- 
ing capacity is good and the climatic zone is favorable. 
Natural regeneration is good but supplementary site 
preparation, seeding, and planting may be needed. 
Weeding and thinning are needed for good stand devel- 
opment. 

Blue grouse, ruffed grouse, and the black-tailed deer 
are numerous on this soil. Small herds of Roosevelt elk 
are in the extreme western part of the county. Areas of 
this soil are often closed to entry in summer and early in 
fall because of low humidity and high danger of fire. 
Except for a few major creeks and springs, the drain- 
ageways are dry in July, August, and September. Cool 
sea breezes and fog often add moisture during this 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


10D—Bohannon gravelly loam, 3 to 25 percent 
slopes. This well drained soil is in mountainous areas of 
the Coast Range. It formed in gravelly residuum and 
colluvium weathered from sedimentary rock. It is under- 
lain by partly weathered sandstone at a depth of 20 to 
40 inches. Slopes average about 15 percent. Elevation is 
1,100 to 1,600 feet. The average annual precipitation is 
80 to 130 iches, the average annual air temperature is 
about 50 to 53 degrees F, and the frost-free period is 
about 160 to 190 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown gravelly loam about 
16 inches thick. The subsoil is dark brown and dark 
yellowish brown gravelly clay loam about 18 inches thick. 
Partly weathered sandstone is at a depth of 34 inches. 

Included with this soil in mapping are areas of Astoria, 
Slickrock, Trask, and Blachly soils, which make up about 
15 percent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 2.5 
to 6 inches, and the water-supplying capacity is 16 to 24 
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inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production. It is well suited 
to the production of Douglas-fir. Hemlock is mixed with 
Douglas-fir at higher elevations. Bigleaf maple is 
common, and red alder is on lower slopes and drain- 
ageways. The site index for Douglas-fir on this soil is 
about 150. Based on this site index, the soil is capable 
of producing about 11,900 cubic feet, or 61,600 board 
feet (International rule, one-fourth kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

Trafficability is good except during very wet periods. 
There are few limitations to the use of equipment, but 
cable logging is desirable for minimum disturbance. 
Roads and landings need water bars and grass seeding 
to prevent erosion. 

Plant competition is slight, but this limitation can 
become major on the lower slopes and on moist sites. In 
moist areas, salal, brackenfern, and vine maple are very 
aggressive and often prevent establishment of conifer 
seedlings. There is little danger of seedling mortality. 
Natural regeneration is generally good, but supplemen- 
tary site preparation, seeding, and planting may be 
needed. Weeding and thinning are needed for good 
stand development. The hazard of windthrow is minimal. 
Swordfern is abundant and is a good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Rooseveit elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this dry 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vie. 


10E—Bohannon gravelly loam, 25 to 50 percent 
slopes. This well drained soil is in mountainous areas in 
the Coast Range. The soil formed in gravelly residuum 
and colluvium weathered from sedimentary rock. It is 
underlain by partly weathered sandstone at a depth of 
20 to 40 inches. Slopes average about 35 percent. Ele- 
vation is 1,100 to 1,600 feet. The average annual pre- 
cipitation is 80 to 130 inches, the average annual air 
temperature is about 50 to 53 degrees F, and the frost- 
free period is about 160 to 190 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown gravelly loam about 
16 inches thick. The subsoil is dark brown and dark 
yellowish brown gravelly clay loam about 18 inches thick. 
Partly weathered sandstone is at a depth of 34 inches. 
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Included with this soil in mapping are areas of Astoria, 
Slickrock, Trask, and Blachly soils, which make up about 
15 percent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 2.5 
to 6 inches, and the water-supplying capacity is 16 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. it is well suited 
to the production of Douglas-fir. Hemlock is mixed with 
Douglas-fir at higher elevations. Bigleaf maple is 
common, and red alder is on lower slopes and drain- 
ageways. The site index for Douglas-fir on this soil is 
about 150. Based on this site index, the soil is capable 
of producing about 11,900 cubic feet, or 61,600 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

Trafficability is good on this soil except during very wet 
periods. There are some limitations to equipment use; 
therefore, cable logging is desirable for minimum disturb- 
ance. Slides are a hazard on this soil where water accu- 
mulates in yarded areas or as a result of road construc- 
tion. Roads and landings need water bars and grass 
seeding to prevent erosion. 

Plant competition is slight, but this limitation can 
become major on the lower slopes and on moist areas. 
In moist areas, salal, brackenfern, and vine maple are 
very aggressive and often prevent establishment of coni- 
fer seedlings. There is little danger of seedling mortality. 
Natural regeneration is generally good, but supplemen- 
tary site preparation, seeding, and planting may be 
needed. Weeding and thinning are needed for good 
stand development. The hazard of windthrow is minimal. 
Swordfern is abundant and is a good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


10F—Bohannon gravelly loam, 50 to 75 percent 
slopes. This well drained soil is in mountainous areas in 
the Coast Range. The soil formed in gravelly residuum 
and colluvium weathered from sedimentary rock. It is 
underlain by partly weathered sandstone at a depth of 
20 to 40 inches. Slopes average about 65 percent. Ele- 
vation is 1,100 to 1,600 feet. The average annual pre- 
cipitation is 80 to 130 inches, the average annual air 
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temperature is about 50 to 53 degrees F, and the frost- 
free period is about 160 to 190 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown gravelly loam about 
16 inches thick. The subsoil is dark brown and dark 
yellowish brown gravelly clay loam about 18 inches thick. 
Partly weathered sandstone is at a depth of 34 inches. 

Included with this soil in mapping are areas of Astoria, 
Slickrock, Trask, and Blachly soils, which make up about 
15 percent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 2.5 
to 6 inches, and the water-supplying capacity is 16 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. It is well suited 
to the production of Douglas-fir. Hemlock is mixed with 
Douglas-fir at higher elevations. Bigleaf maple is 
common, and red alder is on lower slopes and in drain- 
ageways. The site index for Douglas-fir on this soil is 
about 150. Based on this site index, the soil is capable 
of producing about 11,900 cubic feet, or 61,600 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

Limitations to the use of equipment are major, be- 
cause the slope limits most operations to cable logging 
and aerial seeding and weeding. There is a major slide 
hazard on this soil, because slides can be caused by the 
accumulation of water resulting from yarding and road 
construction. 

Plant competition is slight, but this limitation can 
become major on the lower slopes and in moist areas. In 
moist areas, salal, brackenfern, and vine maple are very 
aggressive and often prevent establishment of conifer 
seedlings. There is little danger of seedling mortality. 
Natural regeneration is generally good, but supplemen- 
tary site preparation, seeding, and planting may be 
needed. Weeding and thinning are needed for good 
stand development. Swordfern is abundant and is a 
good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vlle. 


11—Brenner silt loam. This poorly drained soil is on 
the lowest part of the flood plain or in swales adjacent to 
terraces or uplands. It formed in clayey alluvium from 
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mixed sources. Slopes are 0 to 3 percent but average 
about 1 percent. Elevation is 1,000 to 1,200 feet. The 
average annual precipitation is 80 to 130 inches, the 
average annual air temperature is 48 to 53 degrees F, 
and the frost-free period is about 165 to 200 days. 

In a representative profile, the surface layer is very 
dark brown silt loam about 11 inches thick. The subsoil 
is grayish brown and light gray silty clay that extends to 
a depth of 60 inches or more. 

Included with this soil in mapping are areas of Knappa 
soils and Xerofluvents, loamy, which make up about 10 
percent of this map unit. 

Permeability is slow. Effective rooting depth is 30 to 50 
inches. Available water capacity is 8.5 to 9.5 inches, and 
the water-supplying capacity is 22 to 24 inches. Runoff is 
slow to very slow or the soil is ponded, and the hazard 
of erosion is slight. The soil is subject to frequent flood- 
ing, and a seasonal high water table is at a depth of less 
than 12 inches early in spring. 

This soil is used for pasture, forage crops, and hay. It 
is not suited to deep-rooted, perennial crops because 
adequate drainage outlets generally cannot be main- 
tained in most areas in winter and spring. However, if 
adequate drainage can be maintained and drainage can 
be improved, climatically adapted water-tolerant crops 
that need only a shallow rooting zone do well. Water- 
tolerant grasses and legumes are fairly productive with- 
out drainage. Drainage also permits the use of higher 
producing grasses and legumes and allows earlier and 
later growth. 

Irrigation is necessary for maximum production of all 
crops. It should be applied so that the soil is not overirri- 
gated, causing a higher water table. Water is sometimes 
available from streams and ponds. 

This soil is poorly suited to commercial timber produc- 
tion. A high water table, flooding, and ponding limit the 
use of this soil to ducks late in fall, in winter, and early in 
spring. Waterfowl feed on seeds and tubers from water 
plants and crop residue in areas of well drained soils 
adjacent to this soil. California quail, bobwhite quail, 
mourning doves, and black-tailed deer use this area for 
food and cover the rest of the year. This soil is also used 
by fur-bearing animals. Grouse and band-tailed pigeons 
are not common. 

Such water-contro! structures as dikes, small dams, 
and drain ditches improve the habitat for ducks in winter 
and for other game species the rest of the year. Cover 
and food supplies are also improved by planting along 
streambanks, ditch banks, and roadways; by grassing 
waterways; and by maintaining fence rows, wood lots, 
and brushy areas. Protecting fields and fence rows from 
burning enchances food supplies and cover for wildlife. 

This soil has major limitations for septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills be- 
cause of flooding and a seasonal high water table. There 
are also major hazards for dwellings with or without 
basements, small commercial buildings, and local roads 
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and streets because of flooding and the seasonal high 
water table. Dwellings can be designed to offset the 
seasonally high water table. There are slight hazards for 
embankments, dikes, and levees as well as for pond 
reservoir areas. 

This soil is in capability subclass Illw. 


12A—Briedwell silt loam, 0 to 3 percent slopes. 
This well drained soil is on gravelly terraces. It formed in 
old alluvium that overlies an irregular substratum of silt- 
stone. The soil is underlain by a gravelly substratum at a 
depth of 40 to 50 inches. Slopes average about 2 per- 
cent. Elevation is 350 to 650 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam and silty clay loam about 10 inches thick. 
The subsoil is dark brown and brown gravelly clay loam 
and very gravelly clay loam about 35 inches thick. The 
substratum is very gravelly loam that extends to a depth 
of 60 inches or more. 

Included with this soil in mapping are areas of Abiqua 
and McAlpin soils, which make up about 10 percent of 
this map unit. 

Permeability is moderate. Effective rooting depth is 
about 30 to 40 inches. Available water capacity is 4 to 6 
inches, and the water-supplying capacity is 17 to 19 
inches. Runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for hay, pasture, cereal grain, 
and Christmas trees. Orchards and deep-rooted crops 
are not commonly grown on this soil because of the 
limited depth to gravel and the tendency toward drought- 
iness. Management of residue and crop rotation help to 
reduce runoff and erosion and to maintain productivity 
and workability. A good crop rotation system includes 
grasses and legumes or a grass and legume mixture at 
least 25 percent of the time. Grain and grass crops 
respond to nitrogen. Legumes need phosphorus, sulfur, 
boron, and lime in places. If stubble mulching or crop 
residues are used, additional nitrogen is needed to pre- 
vent decreased yields. In years without rain late in 
spring, the soil is quite droughty. 

Erosion can be controlled by residue management, 
rough tillage, winter cover, or stubble mulching. Cover 
crops planted early in fall help to ensure adequate 
growth. 

This soil is not generally irrigated. Irrigation water must 
be stored in reservoirs, but suitable sites are not general- 
ly available. Runoff and seepage can be controlled best 
by sprinkler irrigation. 

Commercial stands of timber are not on this soil. The 
soil is well suited to Christmas trees. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
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Douglas-fir, poison-oak, snowberry, wild rose, and grass, 
ruffed grouse, mountain quail, and band-tailed pigeons 
are common. These birds feed on the fruit and seeds of 
trees and shrubs. Black-tailed deer are common in both 
cultivated and uncultivated areas of the soil. Planting 
Douglas-fir, using grassed waterways, planting along 
roadsides, and maintenance of fence rows and brushy 
areas improve the cover and food supply for wildlife. 
This soil has few limitations for homesites, commercial 
buildings, roads and streets, and other community uses. 
This soil is in capability subclass Ils. 


12C—Briedwell silt loam, 3 to 12 percent slopes. 
This well drained soil is on gravelly terraces. The soil 
formed in old alluvium that overlies an irregular substra- 
tum of siltstone. It is underlain by gravelly substratum at 
a depth of 40 to 50 inches. Slopes average about 7 
percent. Elevation is 350 to 650 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam and silty clay loam about 10 inches thick. 
The subsoil is dark brown and brown gravelly clay loam 
and very gravelly clay loam about 35 inches thick. The 
substratum is very gravelly loam that extends to a depth 
of 60 inches or more. 

Included with this soil in mapping are areas of Abiqua 
and McAlpin soils, which make up about 10 percent of 
this map unit. 

Permeability is moderate. Effective rooting depth is 
about 30 to 40 inches. Available water capacity is 4 to 6 
inches, and the water-supplying capacity is 17 to 19 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for hay, pasture, cereal grain, 
and Christmas trees. Orchards and deep-rooted crops 
are not commonly grown on this soil because of the 
limited depth to gravel and the tendency toward drought- 
iness. Management of residue and crop rotation help to 
reduce runoff and erosion and to maintain productivity 
and workability. A good crop rotation system inciudes 
grasses and legumes or a grass and legume mixture at 
least 25 percent of the time. Grain and grass crops 
respond to nitrogen. Legumes need phosphorus, sulfur, 
boron, and lime in places. If stubble mulching or crop 
residues are used, additional nitrogen is needed to pre- 
vent a decrease in yields. In years without rain late in 
spring, the soil is quite droughty. 

Erosion can be controlled by crop residue manage- 
ment, rough tillage, winter cover, or stubble mulching. 
Cover crops planted in fall help to insure adequate 
growth. 

This soil is not generally irrigated. Irrigation water must 
be stored in reservoirs, but suitable sites are not general- 
ly available. Runoff and seepage can be controlled best 
by sprinkler irrigation. 


SOIL SURVEY 


Commercial stands of timber are not on this soil. The 
soil is fairly well suited to Christmas trees. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, poison-oak, snowberry, wild rose, and grass, 
ruffed grouse, mountain quail, and band-tailed pigeons 
are common. These birds feed on the fruit and seeds of 
trees and shrubs. Black-tailed deer are common in culti- 
vated and uncultivated areas. Planting Douglas-fir, using 
grassed waterways, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 

This soil has some limitations for homesites, septic 
tank absorption fields, and local roads and streets be- 
cause of the slope. 

This soil is in capability subclass Ille. 


12D—Briedwell silt loam, 12 to 20 percent slopes. 
This well drained soil is on gravelly terraces. It formed in 
old alluvium that overlies an irregular substratum of silt- 
stone. The soil is underlain by gravelly substratum at a 
depth of 40 to 50 inches. Slopes average about 16 
percent. Elevation is 350 to 650 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam and silty clay loam about 10 inches thick. 
The subsoil is dark brown and brown gravelly clay loam 
and very gravelly clay loam about 35 inches thick. The 
substratum is very gravelly loam that extends to a depth 
of 60 inches or more. 

Included with this soil in mapping are areas of Abiqua 
and McAlpin soils, which make up about 10 percent of 
this map unit. 

Permeability is moderate. Effective rooting depth is 30 
to 40 inches. Available water capacity is 4 to 6 inches, 
and the water-supplying capacity is 17 to 19 inches. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used mainly for natural and improved pas- 
ture. Orchards and deep-rooted crops are not suited 
because of limited depth to a gravelly substratum and 
tendency toward droughtiness. Management of crop resi- 
due and crop rotation help to reduce runoff and erosion 
and to maintain productivity and workability. A good crop 
rotation system includes grasses and legumes or a 
grass-legume mixture at least 50 percent of the time. 
Grass crops respond to nitrogen, and legumes respond 
to phosphorus, sulfur, boron, and lime in some places. In 
years without rain late in spring, this soil is quite 
droughty. 

Erosion can be controlled by grassed waterways, 
cross-slope farming, residue management, and winter 
cover crops. Cover crops planted early in fall help to 
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insure adequate growth. The soil is not generally irrigat- 
ed because of the excessive slope. 

Commercial stands of timber are not on this soil. [t is 
limited for Christmas trees because of the slope that 
restricts management and harvest. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail and bob- 
white quail. In wooded areas of Oregon white oak, Doug- 
las-fir, poison-oak, snowberry, wild rose, and grass, 
ruffed grouse, mountain quail, and band-tailed pigeons 
are common. These birds feed on the fruit and seeds of 
trees and shrubs. Black-tailed deer are common. Plant- 
ing Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

This soil has major limitation for all types of community 
uses because of the slope. 

This soil is in capability subclass Ve. 


13—Camas gravelly sandy loam. This excessively 
drained soil is on undulating alluvial bottoms. The soil 
formed in very gravelly alluvium. It is subject to overflow 
several times per year, and it is flooded about once 
every 3 or 4 years. The soil is traversed by overflow 
channels. It is underlain by gravel and sand at a depth of 
12 to 20 inches. Slopes average about 2 percent. Eleva- 
tion is 125 to 250 feet. The average annual precipitation 
is 40 to 45 inches, the average annual air temperature is 
about 52 to 54 degrees F, and the frost-free period is 
165 to 210 days. 

In a representative profile, the surface layer is dark 
brown gravelly sandy loam about 12 inches thick. The 
substratum is variegated dark yellowish brown very grav- 
elly coarse sand that extends to a depth of 60 inches or 
more. 

Included with this soil in mapping are areas of Pil- 
chuck, Newberg, and Cloquato soils, which make up 
about 10 percent of this map unit. 

Permeability is very rapid. Effective rooting depth is 12 
to 20 inches. Available water capacity is 1.5 to 3.5 
inches, and the water-supplying capacity is 10 to 15 
inches. Runoff is slow, and the hazard of erosion is 
slight. The soil is subject to frequent flooding in fall, 
winter, and spring. 

Most of the acreage of this soil is cultivated. The soil 
is used mainly for small grain and forage crops. If irrigat- 
ed, it is used for vegetable, seed, and specialty crops. 
The soil is poorly suited to many of the crops grown, but 
it is used for crops because it often occurs as small 
areas within other soils. 

Erosion can be controlled by winter cover crops. Cover 
crops planted early in fall allow adequate rooting and top 
growth before periods of overflow. Stubble and other 
plant growth left on the soil in winter before being incor- 
porated into the soil help to control erosion from flood- 
waters. Fertilization and irrigation may be necessary in 
many years for early establishment of a cover crop. 
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Management of crop residue and crop rotation help to 
maintain productivity and tilth and to control erosion. A 
crop rotation system that includes grasses and legumes 
at least 25 percent of the time helps to maintain fertility. 

Because of the low available water capacity of this 
soil, frequent applications of irrigation water are neces- 
sary to prevent crops from wilting. Because the soil is 
commonly managed below the wilting point, the crops 
are stunted and yields low. The gravelly surface layer 
makes tillage and seedbed preparation difficult. Such 
crops as berries or hops which require installation of 
poles, increase the hazard of debris accumulation and in 
many cases cause severe gullying during floods. 

No commercial stands of timber are grown on this soil. 

The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops; the fence rows; and 
wooded tracts of ash, cottonwood, Douglas-fir, and 
shrubs furnish good food and cover for ring-necked 
pheasant, California quail, bobwhite quail, and mourning 
doves. Black-tailed deer are permanent residents. Ducks 
and geese also feed on this soil. Streambank and road- 
way planting, grassed waterways, and fence rows and 
brushy areas improve cover and food for wildlife. Water 
is available from streams most of the year. Burning fields 
and fence rows and clearing wooded and brushy areas: 
destroy both cover and food for wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, or other community uses because it is 
subject to occasional flooding. 

This soil is in capability subclass IVw. 


14—Chehalis silty clay loam, occasionally flooded. 
This well drained soil is on gently undulating alluvial 
bottoms. The soil formed in mixed recent alluvium. It is 
subject to overflow several times in some years and is 
flooded about once every 3 to 4 years. The soil is tra- 
versed by overflow channels and sloughs. Slopes are 0 
to 3 percent but average about 2 percent. Elevation is 
125 to 300 feet. The average annual precipitation is 40 
to 45 inches, the average annual air temperature is 52 to 
54 degrees F, and the frost-free period is 165 to 210 
days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay loam about 12 inches thick. 
The subsoil is dark brown silty clay loam about 35 inches 
thick. The substratum is dark yellowish brown silty clay 
loam that extends to a depth of 64 inches or more. 

Included with this soil in mapping are areas of Clo- 
quato, Newberg, McBee, and Camas soils, which make 
up about 10 percent of this map unit. Also included are a 
few areas of soils in which the upper 10 inches is fine 
sandy loam or loam, the result of recent deposition by 
flood waters. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
10 to 12 inches, and the water-supplying capacity is 25 
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to 28 inches. Runoff is slow, and the hazard of erosion is 
slight. Flooding is common in winter and spring. 

Most areas of this soil are cultivated. The soil is used 
for row crops, forage crops, smail grain, seed crops, and 
orchards. It is irrigated for vegetables and many specialty 
crops (fig. 8). The soil is well suited to most crops grown 
in the area. The hazard of erosion from flood waters can 
be reduced by planting winter cover crops and installing 
dikes. Properly managing crop residue and using a crop- 
ping system in which grasses and legumes or green 
manure crops are grown at least 25 percent of the time 
help to maintain favorable fertility and workability. The 
crops grown on the soil respond well to fertilizers and 
amendments. 

The use of this soil for orchards or such crops as 
berries and hops, which require installation of poles, in- 
creases the hazard of debris accumulation and may 
cause severe gullying during periods of flooding. This soil 
is irrigated from shallow wells, streams, rivers, and 
sloughs. 

No commercial timber is produced on this soil. 

The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops; the fence rows; and 
wooded tracts of ash, cottonwood, Douglas-fir, and 
shrubs furnish good food and cover for ring-necked 
pheasant, California quail, bobwhite quail, and mourning 
dove. Biack-tailed deer are permanent residents. Ducks 
and geese also feed on this soil. Gophers, ground squir- 
rels, moles, nuitria, and opossum are common pests. 
Streambank and roadway planting, grassed waterways, 
and fence rows and brushy areas improve cover and 
food for wildlife. Water from streams is available most of 
the year. Burning fields and fence rows and clearing 
wooded and brushy areas destroy both cover and food 
for wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, or other community uses because it is 
subject to common flooding. 

This soil is in capability subclass Ilw. 


15C—Chehulpum silt loam, 3 to 12 percent slopes. 
This well drained soil is on low foothills. The soil formed 
in material weathered from sedimentary rock. It is under- 
lain by siltstone at a depth of 12 to 20 inches. Slopes 
average about 6 percent. Elevation is 300 to 500 feet. 
The average annual precipitation is 40 to 50 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam and silty clay loam 10 
inches thick. The subsoil is dark brown silty clay loam 
about 6 inches thick. Partly weathered sedimentary bed- 
rock is at a depth of 16 inches. 

Included with this soil in mapping are areas of Steiwer, 
Hazelair, and Dupee soils, which make up about 10 per- 
cent of this map unit. 


SOIL SURVEY 


Permeability is moderate. Effective rooting depth is 10 
to 20 inches. Available water capacity is 2 to 4 inches, 
and the water-supplying capacity is 6 to 13 inches. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used for hay and pasture, but it is mainly in 
natural stands of grass and Oregon white oak. The soil 
is too shallow for cultivated crops. Improved varieties of 
grass are desirable for cover if they can be established. 
Planting improved varieties of grasses early in spring 
insures better cover than if these grasses are planted 
later. This cover helps to protect the soil from erosion 
the following winter. The soil is droughty. It generally is 
not fertilized extensively, but small amounts of fertilizer 
are applied early in spring or in fall. 

No commercial stands of timber are grown on this soil. 
The soil is poorly suited to growing Christmas trees be- 
cause of droughtiness. 

In areas where this soil is intermingled with cultivated 
soils, ring-necked pheasant, California quail, and bob- 
white quail may be present. Oregon white oak, grass, 
poison-oak, and wild rose provide important food and 
cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of shallow depth to bedrock. 

This soil is in capability subclass Vls. 


15E—Chehulpum silt loam, 12 to 40 percent 
slopes. This well drained soil is on low foothills. It 
formed in material weathered from sedimentary rock. 
The soil is over siltstone at a depth of 12 to 20 inches. 
Slopes average about 25 percent. Elevation is 300 to 
500 feet. The average annual precipitation is 40 to 45 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam and silty clay loam about 10 
inches thick. The subsoil is dark brown silty clay loam 
about 6 inches thick. Partly weathered sedimentary bed- 
rock is at a depth of 16 inches. 

Included with this soil in mapping are areas of Steiwer, 
Hazelair, and Dupee soils, which make up about 10 per- 
cent of this map unit. 

Permeability is moderate. Effective rooting depth is 10 
to 20 inches. Available water capacity is 2 to 4 inches, 
and the water-supplying capacity is 6 to 13 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for pasture. The vegetation is Oregon 
white oak and grasses. Erosion can be controlled by 
maintaining a ground cover of natural vegetation. 

No commercial stands of timber are grown on this soil. 
The soil is poorly suited to growing Christmas trees be- 
cause of droughtiness and the slope. 

In areas where this soil is intermingled with cultivated 
soils, ring-necked pheasant, California quail, and bob- 
white quail may be present. Oregon white oak, grasses, 
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poison-oak, and wild rose provide important food and 
cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, and roads and streets, and other commu- 
nity uses because of the shallow depth to rock and the 
slope. 

This soil is in capability subclass VIls. 


16E—Chehulpum-Steiwer complex, 12 to 40 per- 
cent slopes. This complex consists of shallow and mod- 
erately deep, well drained soils. These soils formed in 
alluvium and colluvium weathered from sedimentary bed- 
rock. Slopes average about 25 percent. Elevation is 300 
to 500 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

The Chehulpum soil is on the steeper side slopes and 
ridges. It makes up about 50 percent of the complex. 
The Steiwer soil is on the less steep side slopes and 
broader ridges and in depressional drainageways. It 
makes up about 35 percent of the complex. 

In a representative profile of the Chehulpum soil, the 
surface layer is very dark grayish brown silt loam and 
silty clay loam about 10 inches thick. The subsoil is dark 
brown silty clay loam about 6 inches thick. Partly weath- 
ered sedimentary bedrock is at a depth of 16 inches. 

Permeability is moderate in the Chehulpum soil. Effec- 
tive rooting depth is 10 to 20 inches. Available water 
capacity is 2 to 4 inches, and the water-supplying capac- 
ity is 6 to 13 inches. Runoff is rapid, and the hazard of 
erosion is high. 

in a representative profile of the Steiwer soil, the sur- 
face layer is very dark grayish brown silt loam about 15 
inches thick. The subsoil is very dark grayish brown and 
dark brown silty clay loam about 11 inches thick. Partly 
weathered siltstone is at a depth of 26 inches. 

Permeability is moderately slow in the Steiwer soil. 
Effective rooting depth is restricted by sedimentary bed- 
rock at a depth of 20 to 40 inches. Available water 
capacity is 4 to 8 inches, and the water-supplying capac- 
ity is 16 to 20 inches. Runoff is medium, and the hazard 
of erosion is high. 

Included with this complex in mapping are areas of 
Hazelair, Dupee, and Santiam soils, which make up 
about 15 percent of the unit. 

These soils are used mainly for pasture. The vegeta- 
tion is Oregon white oak and grasses. These soils are 
not suitable for cultivated crops because of the exces- 
sive slopes. Erosion can be controlled by maintaining a 
permanent ground cover of perennial grasses and le- 
gumes. 

No commercial stands of timber are grown on these 
soils. The soils are poorly suited to growing Christmas 
trees because of the droughtiness and the steep slopes. 

In areas of this complex that are intermingled with 
cultivated soils, ring-necked pheasant, California quail, 
and bobwhite quail may be present. Native grass, 
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Oregon while oak, poison-oak, and wild rose provide 
important food and cover for black-tailed deer and other 
wildlife. 

The soils in this complex have major limitations for 
homesites, commercial buildings, roads and streets, and 
other community uses because of the slope. 

This complex is in capability subclass VIls. 


17—Cloquato silt loam. This well drained gently un- 
dulating soil is on alluvial bottoms. The soil formed in 
mixed recent alluvium. It is subject to overflow several 
times in some years, and it is flooded about once every 
3 or 4 years. The soil is traversed by overflow channels 
and sloughs. It is more than 60 inches deep. Slopes are 
0 to 3 percent but average about 2 percent. Elevation is 
125 to 300 feet. The average annual precipitation is 40 
to 45 inches, the average annual air temperature is 
about 52 to 54 degrees F, and the frost-free period is 
165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam about 34 inches thick. The upper 11 
inches of the substratum is brown fine sandy loam, and 
the lower part is dark yellowish brown fine sand that 
extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of New- 
berg and Camas soils, which make up about 5 percent 
of this map unit, and McBee and Chehalis soils, which 
make up about 5 percent. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 9 to 15 
inches, and the water-supplying capacity is 23 to 25 
inches. Runoff is slow, and the hazard of erosion is 
moderate. Flooding is common in winter and spring. 

Most areas of this soil are cultivated. The soil is used 
for row crops, forage crops, small grain, seed crops, and 
orchards. It is irrigated for vegetables and many specialty 
crops. The soil is well suited to most crops grown in the 
county. The erosion hazard from flood waters can be 
reduced by planting winter cover crops and installing 
dikes. Properly managing crop residue and using a crop- 
ping system in which grasses and legumes or green 
manure crops are grown at least 25 percent of the time 
help to maintain favorable fertility and workability and to 
reduce runoff and erosion. Crops grown on this soil re- 
spond well to fertilizers and amendments. 

The use of this soil for orchards or such crops as 
berries and hops which require installation of poles, in- 
creases the hazard of debris accumulation during peri- 
ods of flooding and may cause severe gullying by flood 
waters. The soil is irrigated from shallow wells, streams, 
rivers, and sloughs. 

No commercial timber is grown on this soil. 

The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops; the fence rows; and the 
wooded tracts of ash, cottonwood, Douglas-fir, and 
shrubs furnish good food and cover for ring-necked 
pheasants, California quail, bobwhite quail, and mourning 
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dove. Black-tailed deer are permanent residents. Ducks 
and geese also feed on the soil. Gophers, ground squir- 
rels, moles, nutria, and opossum are common pests. 
Streambank and roadway plantings, grassed waterways, 
and fence rows and brushy areas improve cover and 
food for wildlife. Water from streams is available most of 
the year. Burning fields, burning fence rows, and clearing 
wooded and brushy areas destroy cover and food for 
wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, or other community uses because it is 
subject to occasional flooding. 

This soil is in capability subclass Ilw. 


18—Coburg silty clay loam. This moderately well 
drained soil is on terraces above the flood plain in the 
Willamette Valley. It: formed in silty alluvial deposit. 
Slopes average about 2 percent. Elevation is 180 to 200 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay loam about 15 inches thick. 
The subsoil is very dark grayish brown, dark brown, and 
dark yellowish brown silty clay that extends to a depth of 
60 inches or more. Mottles are common in the subsoil 
and substratum. 

Included with this soil in mapping are areas of Mala- 
bon soils, which make up about 10 percent of this map 
unit, and Chehalis soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 10 to 12 inches, and the water-supplying capacity is 
20 to 26 inches. Runoff is slow, and the hazard of 
erosion is slight. A seasonal high water table is at a 
depth of 18 to 30 inches in winter and spring. 

This soil is well suited to pasture, hay, small grain, 
grass seed, and vegetable crops. Long-lived, deep- 
rooted deciduous fruit and nut trees, strawberries, cane- 
berries, and alfalfa are adversely affected by a seasonal 
high water table, unless the soil is drained. Properly 
managing crop residues and using a cropping system in 
which grasses and legumes are grown at least 25 per- 
cent of the time help to reduce runoff and erosion and to 
maintain productivity and workability. Smal! grains and 
grasses respond to nitrogen; row crops respond to nitro- 
gen and phosphorus; and legumes respond to phospho- 
rus, sulfur, and lime. If residues are used, additional 
nitrogen is generally needed to prevent a decrease in 
yields. 

The soil may be irrigated by sprinkler, furrow, or border 
irrigation. Sprinkler irrigation is the most common method 
and is very satisfactory. Irrigation water should be ap- 
plied carefully at rates low enough to prevent runoff. 
Irrigation water is available from reservoirs or streams. 

The soil has moderate drainage concerns that respond 
to a subsurface type of drainage. Drainage is needed for 
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maximum use and production. Seepage from soils in 
higher areas can be controlled by interception and 
random drains. Runoff is controlled by grassed water- 
ways and vegetative cover in some places. 

No commercial stands of timber are grown on this soil. 
The soil is well suited to Christmas tree production. 

The native vegetation of grass, hazel, poison-oak, wild 
blackberry, Douglas-fir, and Oregon white oak furnish 
good food and cover for ring-necked pheasant, California 
quail, bobwhite quail, and mourning doves. Black-tailed 
deer are permanent residents. Ducks and geese also 
feed in areas near water. Gophers, ground squirrels, 
moles, nutria, and opossum are common pests. Plant- 
ing along streambanks and roadways, using grassed wa- 
terways, and preserving fence rows, woodlots, and 
brushy areas improve cover and food for wildlife. 

This soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
low strength. The major limitations for septic tank ab- 
sorption fields are the moderately slow permeability and 
the seasonal high water table. 

This soil is in capability subclass Ilw. 


19—Coburg silty clay loam, occasionally flooded. 
This moderately weli drained soil is on broad low stream 
terraces above the active flood plain in the Willamette 
Valley. It formed in silty alluvial deposits. Slopes average 
about 2 percent. Elevation is 170 to 300 feet. This soil is 
subject to overflow in some years. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay loam about 15 inches thick. 
The subsoil is very dark grayish brown, dark brown, and 
dark yellowish brown silty clay that extends to a depth of 
60 inches or more. Mottles are common in the subsoil 
and substratum. 

Included with this soil are areas of Malabon soils, 
which make up about 10 percent of this map unit, and 
Chehalis soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 10 to 12 inches, and the water-supplying capacity is 
20 to 26 inches. Runoff is slow, and the hazard of 
erosion is slight except during flooding. The soil is occa- 
sionally flooded late in winter and early in spring. A 
seasonal high water table is at a depth of 18 to 30 
inches in winter and spring. 

This soil is well suited to pasture, hay, small grain, 
grass seed, and vegetable crops. Long-lived, deep- 
rooted deciduous fruit and nut trees, strawberries, cane- 
berries, and alfalfa are adversely affected by the season- 
al high water table, unless the soil is drained. Properly 
managing crop residue and using a cropping system in 
which grasses and legumes are grown at least 25 per- 
cent of the time help to reduce runoff and erosion and to 
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maintain productivity and workability. The hazard of ero- 
sion from flood waters can be reduced by seeding winter 
cover crops. Small grain and grasses respond to nitro- 
gen; row crops respond to nitrogen and phosphorus; and 
legumes respond to phosphorus, sulfur, and lime. If resi- 
dues are used, additional nitrogen is generally needed to 
prevent a decrease in yields. 

The soil is irrigated by sprinkler, furrow, or border irri- 
gation. Sprinkler irrigation is the most common method 
and is very satisfactory. Irrigation water should be ap- 
plied carefully at rates low enough to prevent runoff. 
Irrigation water is available from reservoirs or streams. 

The soil has moderate drainage concerns that respond 
to a subsurface type of drainage. Drainage is needed for 
maximum use and production. Seepage from soils in 
higher areas can be controlled by interception and 
random drains. Runoff can be controlled by grassed wa- 
terways and vegetative cover in some places. 

No commercial stands of timber are grown on this soil. 
The soil is poorly suited to Christmas tree production 
because of the flood hazard. 

The native vegetation of grass, hazel, poison-oak, wild 
blackberry, Douglas-fir, and Oregon white oak furnish 
good food and cover for ring-necked pheasant, California 
quail, bobwhite quail, and mourning dove. Black-tailed 
deer are permanent residents. Ducks and geese also 
feed in areas that are near water. Gophers, ground squir- 
rels, moles, nutria, and opossum are common pests. 
Planting along streambanks and roadways, using 
grassed waterways, and preserving fence rows, wood- 
lots, and brushy areas improve cover and food for wild- 
life, 

This soil has some limitations for homesites, commer- 
cial buildings, and focal roads and streets because of 
low strength and flooding. The major limitations for 
septic tank absorption fields are the moderately slow 
permeability and the seasonal high water table. 

This soil is in capability subclass Ilw. 


20—Concord silt loam. This poorly drained soil is on 
terraces of the Willamette River and its tributaries. It 
formed in silty and clayey alluvium of mixed mineralogy. 
Slopes average about 1 percent. Elevation is 150 to 300 
feet. The average annual precipitation is 40 to 45 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
grayish brown silt loam about 8 inches thick. The subsur- 
face layer is grayish brown mottled silty clay loam about 
6 inches thick. The subsoil is dark grayish brown mottled 
silty clay about 17 inches thick. The substratum is dark 
brown mottled silty clay loam that extends to a depth of 
60 inches or more. 

Included with this soil in mapping are areas of Dayton 
and Amity soils, which make up as much as 10 percent 
of this map unit. 
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Permeability is slow. Effective rooting depth is greater 
than 60 inches. Available water capacity is 9 to 12 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is slow to very slow or the soil is ponded, 
and the hazard of erosion is slight. A seasonal high 
water table is at a depth of less than 6 inches in winter 
and spring. 

This soil is used for grass seed, cereal grain, hay, and 
pasture. Proper management of crop residues and a 
cropping system in which grasses or legumes or grass 
and legume mixtures are grown at least 25 percent of 
the time help to maintain fertility and tifth. 

Small grains and grasses grown on this soil respond to 
nitrogen, and legumes respond to phosphorus and sulfur. 
Moderate to high applications of lime are needed to 
correct acidity. 

Irrigation is needed for maximum production of all 
crops. Water should be applied carefully so that the soil 
is not overirrigated. Overirrigation causes a high water 
table. Water is available, at times, from streams and 
ponds. 

This soil needs drainage for maximum production and 
use. Drainage is generally hard to establish because of 
poor outlets, seasonal overflow, and inundation from 
higher areas. The soil responds well to drainage if ade- 
quate outlets are provided. 

This soil is poorly suited to commercial timber produc- 
tion. 

Native areas contain grass, shrubs, and scattered 
Oregon white oak. A high water table limits the use of 
this soil to ducks and geese late in fall, in winter, and 
early in spring. Waterfowl feed on seeds and tubers from 
water plants and crop residues. The rest of the year, 
ring-necked pheasants, California quail, bobwhite quail, 
mourning doves, and black-tailed deer move into this 
area for food and cover. The soil is used mainly by some 
fur-bearing animals. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of shrink-swell potential and the seasonal 
high water table. 

This soil is in capability subclass Illw. 


21—Cove silty clay loam. This poorly drained soil is 
on alluvial bottoms along tributary streams. It formed in 
mixed clayey alluvium. Slopes are 0 to 2 percent but 
average about 1 percent. Elevation is 125 to 300 feet. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark brown silty clay loam about 8 inches thick. The 
subsoil is black and dark gray clay about 29 inches thick. 
The substratum is dark gray mottled clay that extends to 
a depth of 60 inches or more. Mottles are common in 
the subsoil and substratum. 
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Included with this soil in mapping are areas of Bashaw 
and Waldo soils, which make up about 10 percent of this 
map unit. 

Permeability is very slow. Effective rooting depth is 
less than 40 inches because of a seasonal high water 
table. Available water capacity is 4 to 6 inches, and the 
water-supplying capacity is 20 to 26 inches. Runoff is 
very slow or the soil is ponded, and the hazard of ero- 
sion is slight. Flooding is common. A seasonal high 
water table is at a depth of less than 12 inches in winter. 

This soil is used mainly for grass seed, hay, and pas- 
ture, and some areas are used for spring grain. Manage- 
ment of crop residue and crop rotation are needed to 
maintain productivity and workability. A crop rotation 
system that includes grasses and legumes or a grass 
and legume mixture at least 25 percent of the time 
improves tilth and yield. Grain and grass crops respond to 
nitrogen. Legumes need phosphorus, sulfur, boron, po- 
tassium, and lime. 

The soil is subject to cracking when dry; it takes in 
water readily until it is saturated and then swells and 
closes the cracks. Irrigation is difficult, and intake rates 
vary with moisture content from rapid to very slow. Once 
the soil is wet, little water enters until it dries and cracks 
again. A favorable moisture and air relationship is difficult 
to maintain. 

The soil needs drainage, but, as a result of the heavy 
texture, drainage is confined largely to surface removal 
of excess water. Tile drainage can be installed, and it is 
effective if suitable outlets can be provided. 

This soil is poorly suited to commercial timber produc- 
tion. 

Native areas of this soil contain ash, oak, wild rose, 
poison-oak, sedges, and grass. The high water table, 
ponding, and overflow limit the use of this soil to ducks 
and geese late in fall, in winter, and early in spring. 
Waterfowl feed on seeds and tubers from water plants 
and crop residue. The rest of the year, ring-necked 
pheasants, California quail, bobwhite quail, mourning 
dove, and black-tailed deer move into this area for food 
and cover. This soil is used by some fur-bearing animals. 

This soil has major limitations for homesites, commer- 
cial buildings, roads, and streets, and other community 
uses because of a high shrink-swell potential, flooding, 
and the seasonal high water table. 

This soil is in capability subclass Vw. 


22—Cove silty clay loam, thick surface. This poorly 
drained soil is on alluvial bottoms along tributary 
streams. It formed in mixed clayey alluvium. The soil is 
more than 60 inches deep. Slopes average about 1 
percent. Elevation is 125 to 300 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

in a representative profile, the surface layer is very 
dark gray silty clay loam about 19 inches thick. The 
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subsoil is very dark gray clay about 24 inches thick. The 
substratum is gray clay that extends to a depth of 60 
inches or more. Mottles are common in the subsoil and 
substratum. 

Included with this soil in mapping are areas of Bashaw 
and Waldo soils, which make up as much as 10 percent 
of this map unit. 

Permeability is very slow. Effective rooting depth is 
less than 40 inches because of a seasonal high water 
table. Available water capacity is 5 to 7 inches, and the 
water-supplying capacity is 20 to 26 inches. Runoff is 
very slow or the soil is ponded, and the hazard of ero- 
sion is slight. Flooding is common. A water table is at a 
depth of less than 12 inches in winter. 

This soil is used for small grain, pasture, and hay. 
Small drained and irrigated acreages are used for vege- 
tables and specialty crops. Deep-rooted perennial crops 
are not suited to most areas of the soil because ade- 
quate drainage generally cannot be maintained in winter 
and spring. Management of crop residue and crop rota- 
tions are needed to maintain productivity and workability. 
A crop rotation system that includes grasses and le- 
gumes or a grass and legume mixture at least 25 per- 
cent of the time improves tilth and yield. Grain and grass 
crops respond to nitrogen. Legumes respond to phos- 
phorus, sulfur, boron, and lime. Vegetables and berries 
respond to nitrogen, phosphorus, potassium, and sulfur. 

Sprinkler irrigation is used for vegetable crops, hay, 
and pasture. Application rates should be low enough to 
prevent a high water table. Water is available from 
streams and ponds. 

This soil has a high water table late in winter. Some 
ponding occurs during and after overflow. Drainage can 
be improved by surface smoothing and open ditches. If 
adequate outlets are available, deep tile systems are 
used for drainage. Trenches should be filled with perme- 
able material. 

This soil is poorly suited to commercial timber produc- 
tion. 

Native areas contain ash, oak, wild rose, poison-oak, 
sedges, and grass. The high water table, ponding, and 
overflow limit the use of this soil to ducks and geese 
from late in fall to early in spring. Waterfowl feed on 
seeds and tubers from water plants and crop residue. 
The rest of the year, ring-necked pheasants, California 
quail, bobwhite quail, mourning dove, and black-tailed 
deer move into this area for food and cover. This soil is 
used by some fur-bearing animals. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of the high shrink-swell potential, flooding, 
and seasonal high water table. 

This soil is in capability subclass Iilw. 


23D-—-Cruiser gravelly loam, bedrock substratum, 3 
to 25 percent slopes. This well drained soil is in the 
mountains of the Coast Range. The soil formed in re- 


POLK COUNTY, OREGON 


siduum and colluvium weathered from coarse grained 
igneous rock. Bedrock is at a depth of 40 to 60 inches. 
Slopes average about 14 percent. Elevation is 2,200 to 
3,200 feet. The average annual precipitation is 90 to 100 
inches, the average annual air temperature is about 41 
to 45 degrees F, and the frost-free period is about 80 to 
100 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly loam and loam about 12 inches 
thick. The subsoil is reddish brown and yellowish red 
loam about 30 inches thick. Strongly weathered igneous 
rock is at a depth of 42 inches. 

Included with this soil in mapping are areas of Valsetz, 
Yellowstone, and Luckiamute soils, which make up about 
15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 40 
to 60 inches. Available water capacity is 8 to 10 inches, 
and the water-supplying capacity is 20 to 25 inches. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used for timber production (fig. 9), and it is 
well suited to the production of conifers. The site index 
for Dougias-fir on this soil is about 135, for western 
hemlock about 132, and for noble fir about 134. Based 
on the site index for Douglas-fir, this soil is capable of 
producing about 10,300 cubic feet, or 47,400 board feet 
(International rule one-fourth inch kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

Limitations to the use of equipment are slight. The soil 
is stable and trafficability is good, except during very wet 
periods. It generally is covered with snow in winter. 
Roads, skid trails, and landings should be protected by 
water bars and seeded to grass to contro! erosion. 

The danger of seedling mortality or plant competition 
is slight. Plant competition is especially difficult to control 
in poorly stocked areas. Natural regeneration is fair, and 
some supplementary site preparation and planting is 
needed. Weeding and thinning may be required for good 
development. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
smail ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vie. 


23E—Cruiser gravelly loam, bedrock substratum, 
25 to 50 percent slopes. This well drained soil is in the 
mouniains of the Coast Range. The soil formed in re- 
siduum and colluvium weathered from coarse grained 
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igneous rock. It is underlain by bedrock at a depth of 40 
to 60 inches. Slopes average about 35 percent. Eleva- 
tion is 2,200 to 3,200 feet. The average annual precipita- 
tion is 90 to 100 inches, the average annual air tempera- 
ture is about 41 to 45 degrees F, and the frost-free 
period is about 80 to 100 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly loam and loam about 12 inches 
thick. The subsoil is reddish brown and yellowish red 
loam about 30 inches thick. Strongly weathered igneous 
rock is at a depth of 42 inches. 

Included with this soil in mapping are areas of Valsetz, 
Yellowstone, and Luckiamute soils, which make up about 
15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 40 
to 60 inches. Available water capacity is 8 to 10 inches, 
and the water-supplying capacity is 20 to 25 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production, and it is well 
suited to the production of conifers. The site index for 
Douglas-fir on this soil is about 135, for western hemlock 
about 132, and for noble fir about 134. Based on the site 
index for Douglas-fir, this soil is capable of producing 
about 10,300 cubic feet, or 47,400 board feet (Interna- 
tional rule, one fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are slight. The soil 
is stable and trafficability is good except in very wet 
periods. It generally is covered with snow in winter. 
Roads, skid trails, and landings should be protected by 
water bars and seeded to grass to control erosion. 

The hazard of seedling mortality or plant competition is 
slight. Plant competition is especially difficult to control in 
poorly stocked areas. Natural regeneration is fair, and 
some supplementary site preparation and planting is 
needed. Weeding and thinning may be required for good 
stand development. 

Blue grouse, ruffed grouse, and biack-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vle. 


23F—Cruiser gravelly loam, bedrock substratum, 
50 to 70 percent slopes. This well drained soil is in the 
mountains of the Coast Range. The soil formed in re- 
siduum and colluvium weathered from coarse grained 
igneous rock. It is underlain by bedrock at a depth of 40 
to 60 inches. Slopes average about 60 percent. Eleva- 
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tion is 2,200 to 3,200 feet. The average annual precipita- 
tion is 90 to 100 inches, the average annual air tempera- 
ture is about 41 to 45 degrees F, and the frost-free 
period is about 80 to 100 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly loam and loam about 12 inches 
thick. The subsoil is reddish brown and yellowish red 
foam about 30 inches thick. Strongly weathered igneous 
rock is at a depth of 42 inches. 

Included with this soil in mapping are areas of Valsetz, 
Yellowstone, and Luckiamute soils, and Rock outcrop 
which make up about 15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 40 
to 60 inches. Available water capacity is 8 to 10 inches, 
and the water-supplying capacity is 20 to 25 inches. 
Runoff is very rapid, and the hazard of erosion is high. 

This soil is used for timber production, and it is well 
suited to the production of conifers. The site index for 
Dougias-fir on this soil is about 135, for western hemlock 
about 132, and for noble fir about 134. Based on the site 
index for Douglas-fir, this soil is capable of producing 
about 10,300 cubic feet, or 47,400 board feet (Interna- 
tional rule, one fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are major on this 
soil. The slope limits most operations to cable logging, 
aerial seeding, and weeding. The slope and areas of 
rock outcrop interfere with site preparation, planting, 
roadbuilding, and intermediate harvesting by tractor log- 
ging. Construction and maintenance of roads is difficult 
because of the slope. This soil is generally covered with 
snow in winter. Roads, skid trails, and landings should 
be protected by water bars and seeded to grass to 
control erosion. 

Danger of seedling mortality or plant competition is 
slight. Natural regeneration is fair, and some supplemen- 
tary site preparation and planting is needed. Weeding 
and thinning may be required for good stand develop- 
ment. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vile. 


24D—Cumley silty clay loam, 2 to 20 percent 
slopes. This moderately well drained soil is in the moun- 
tains of the Coast Range. It formed in residuum and 
colluvium weathered from basic igneous and sedimenta- 
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ry rock. Slopes average about 12 percent. Elevation is 
800 to 1,400 feet. The average annual precipitation is 55 
to 75 inches, the average annual air temperature is 
about 46 to 51 degrees F, and the frost-free period is 
165 to 190 days. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish brown silty clay loam 
about 7 inches thick. The subsoil is brown mottled silty 
clay and clay 38 inches thick. The substratum is mottled 
grayish brown clay that extends to a depth of 60 inches 
or more. 

Included with this soil in mapping are areas of Apt and 
Honeygrove soils, which make up about 10 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 9 to 12 inches, and the water-supplying capacity is 22 
to 26 inches. Runoff is medium, and the hazard of ero- 
sion is moderate. A seasonal high water table is at a 
depth of 24 to 36 inches in winter and spring. 

This soil is used for timber production, and it is well 
suited for the production of Douglas-fir. Bigleaf maple 
and alder are in stands of fir. The site index for Douglas- 
fir on this soil ranges from about 150 to 170, and the 
average site index is about 155. Based on the average 
site index, this soil is capable of producing about 12,400 
cubic feet, or 65,800 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic, limiting trafficability, 
and it is severely compacted. Cable logging is desirable 
because tractor logging causes excessive disturbance. 
Roads require a maximum of base rock for all-season 
use. Roads and landings may need water bars and grass 
seeding to prevent erosion. 

Plant competition is a major limitation. Brush and fern 
competition is especially difficult to control in non- 
stocked, cutover areas. There is little danger of seedling 
mortality. The water-supplying capacity is good, and the 
climatic zone is favorable. Natural regeneration is good 
but may need to be supplemented with site preparation 
seeding and planting. Weeding and thinning are needed 
for good stand development. There is some hazard of 
windthrow. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
rutfed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the. Pacific dogwood, madrone, elder- 
berry, cascara, and other plants. Black-tailed deer use 
this area for food and cover. Numerous draws and drain- 
ageways are available for small ponds on this soil. 
Except for a few major creeks and springs, the drain- 
ageways are dry late in summer. 
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The moderately slow permeability, the high shrink- 
swell potential, and the seasonal high water table are 
the major limitations to homesites. 

This soil is in capability subclass Vie. 


25—Dayton silt loam. This poorly drained soil is on 
terraces of the Willamette River and its tributaries. It 
formed in silty and clayey alluvium or lacustrine sedi- 
ment. Slopes average about 1 percent. Elevation is 150 
to 300 feet. The average annual precipitation is 40 to 45 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is grayish 
brown silt loam about 5 inches thick. The subsurface 
layer is grayish brown silty clay loam about 7 inches 
thick. The subsoil is gray and grayish brown clay about 
30 inches thick. The substratum is grayish brown silty 
clay that extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Amity 
and Concord soils, which make up about 5 percent of 
this map unit. 

Permeability is very slow. Effective rooting depth is 30 
to 40 inches. Available water capacity is 2 to 5 inches, 
and the water-supplying capacity is 20 to 26 inches. 
Runoff is slow to very slow or the soil is ponded, and the 
hazard of erosion is slight. A seasonal high water table is 
at a depth of less than 24 inches in winter and spring. 

The soil is used for grass seed, hay, pasture, and 
some spring grain. Properly managing crop residue and 
using a cropping system that includes grasses and le- 
gumes or grass and legume mixtures at least 25 percent 
of the time help to maintain and increase productivity 
and workability and, in some areas, to prevent erosion. 
Moderate to high applications of lime are needed to 
correct acidity. 

If the soil is irrigated, care must be taken to prevent 
overirrigation and drowning of crops. The soil needs 
drainage for maximum production and use. Drainage is 
difficult to establish because outlets are inadequate and 
the slowly permeable clay subsoil is at a shallow depth. 
Because of the shallow depth to clay, tiles need to be 
placed below the clay subsoil and at close intervals. 
Subsurface drainage is difficult to establish in areas 
where a thick clayey substratum underlies the clay sub- 
soil. Unless adequate outlets can be provided, tile drain- 
age in these areas is not very effective. Even with drain- 
age, the contro! of the water table is difficult. If suitable 
outlets for tile cannot be established, drainage is confined 
to surface removal of excess water. 

This soil is poorly suited for commercial timber produc- 
tion. 

Native areas contain ash, willow, sedges, and grass 
and shrubs. The high water table and ponding limit the 
use of this soil to ducks and geese from late in fall to 
early in spring. Waterfowl feed on seeds and tubers from 
water plants and crop residue. The rest of the year, ring- 
necked pheasants, California quail, bobwhite quail, 
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mourning dove, and black-tailed deer move into this area 
for food and cover. This soil is used by some fur-bearing 
animals. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of the high shrink-swell potential and the 
seasonal high water table. 

This soil is in capability subclass |Vw. 


26C—Dixonville silty clay loam, 3 to 12 percent 
slopes. This well drained soil is on low foothills and the 
higher rolling uplands. It formed in colluvium weathered 
from basic igneous rock. Bedrock is at a depth of 20 to 
40 inches. Slopes average about 8 percent. Elevation is 
250 to 750 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the frost-free period is 165 to 200 
days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam and silty clay about 16 
inches thick. The subsoil is dark reddish brown clay 
about 23 inches thick. Partly weathered basalt is at a 
depth of 39 inches. 

Included with this soil in mapping are areas of Philo- 
math soils, which make up about 10 percent of this map 
unit, and Nekia and Ritner soils, which make up 5 per- 
cent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 4 to 7 inches, and the 
water-supplying capacity is 17 to 23 inches. Runoff is 
medium, and the hazard of erosion is moderate. 

This soil is used mainly for forage crops and forest 
products. A small acreage is used for cereal grain, pas- 
ture, and grass seed. The soil is moderately productive 
for these crops. It is not so productive or so easily tilled 
as some soils on terraces or bottom lands. 

This soil responds well to fertilizer and amendments. If 
residues are used, additional nitrogen is generally 
needed to prevent a decrease in yields. Management of 
crop residue and crop rotation are needed to maintain 
productivity and workability and to reduce runoff and 
erosion. A crop rotation system that includes grasses 
and legumes or a grass and legume mixture improves 
tilth and yields. 

This soil is generally not irrigated. Irrigation water gen- 
erally must be stored in reservoirs, and suitable reservoir 
sites are limited. 

This soil produces fair stands of Douglas-fir trees. It is 
well suited to Christmas trees. Stands of Oregon white 
oak are mixed with Douglas-fir and grand fir on this soil. 
The site index for Douglas-fir on this soil ranges from 
110 to 120. Based on the average site index of 115, this 
soil is capable of producing about 7,900 cubic feet, or 
28,300 board feet (International rule, one-fourth inch 
kerf), of merchantable timber for a fully stocked, even- 
aged stand of 80-year-old trees. 
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This soil is plastic and sticky when wet, restricting 
trafficability. Roads and landings need protection against 
erosion by constructing water bars and seeding cuts and 
fills. 

The crops grown on this soil provide food and cover 
for ring-necked pheasant, valley quail, and bobwhite 
quail. Ruffed grouse, mountain quail, and band-tailed pi- 
geons are common in areas of Oregon white oak, Doug- 
las-fir, western hazel, bigleaf maple, and other trees, 
shrubs, and grasses. These birds feed on the fruit and 
seeds of trees and shrubs. Black-tailed deer are 
common in cultivated and uncultivated areas. Planting 
Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

The main limitation of this soil for homesites is the 
slow permeability for septic tank filter fields. Most areas 
of this soil are not on community sewage systems. 

This soil is in capability subclass ille. 


26D—Dixonville silty clay loam, 12 to 20 percent 
slopes. This well drained soil is on low foothills and the 
higher roiling uplands. It formed in colluvium weathered 
from basic igneous rock. Bedrock is at a depth of 20 to 
40 inches. Slopes average about 15 percent. Elevation is 
30 to 750 feet. The average annual precipitation is 40 to 
60 inches, average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam and silty clay about 16 
inches thick. The subsoil is dark reddish brown clay 
about 23 inches thick. Partly weathered basalt is at a 
depth of 39 inches. 

Included with this soil in mapping are areas of Philo- 
math soils, which make up about 10 percent of this map 
unit, and Nekia and Ritner soils, which make up 5 per- 
cent. 

Permeability is slow. Effective rooting depth is 20 to 40 
inches. Available water capacity is 4 to 7 inches, and the 
water-supplying capacity is 17 to 23 inches. Runoff is 
medium, and the hazard of erosion is moderate. 

This soil is used mainly for forage crops and forest 
products. A small acreage is used for cereal grain, pas- 
ture, and grass seed. The soil is moderately productive 
for these crops. It is not so productive or so easily tilled 
as other soils on terraces or bottom lands. 

This soil responds well to fertilizer and amendments. If 
residues are used, additional nitrogen is generally 
needed to prevent a decrease in yields. Management of 
crop residue and crop rotation are needed to maintain 
productivity and workability and to reduce runoff and 
erosion. A crop rotation system that includes grasses 
and legumes or a grass and legume mixture improves 
tilth and yields. 

These soils generally are not irrigated. Irrigation water 
generally must be stored in reservoirs, and suitable res- 
ervoir sites are limited. 
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This soil produces fair stands of Douglas-fir trees. 
Stands of Oregon white oak are mixed with Douglas-fir 
and grand fir on the soil. The site index for Douglas-fir 
on this soil ranges from 110 to 120. Based on an aver- 
age site index of 115, this soil is capable of producing 
about 7,900 cubic feet, or 28,300 board feet (Internation- 
al rule, one-fourth inch kerf), of merchantable timber for 
a fully stocked, even-aged stand of 80-year-old trees. 

This soil is plastic and sticky when wet, restricting 
trafficability. Roads and landings need protection against 
erosion by constructing water bars and seeding cuts and 
fills. 

The crops grown on this soil provide food and cover 
for ring-necked pheasant, valley quail, and bobwhite 
quail. Ruffed grouse, mountain quail, and band-tailed pi- 
geons are common in wooded areas of Oregon white 
oak, Douglas-fir, western hazel, bigleaf maple, and other 
trees, shrubs, and grasses. These birds feed on the fruit 
and seeds of trees and shrubs. Black-tailed deer are 
common in cultivated and uncultivated areas. Planting 
Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The main 
limitations for homesites and septic tank filter fields are 
the slow permeability and the slope. Most areas of the 
soil are not on community sewage systems. 

This soil is in capability subclass ille. 


27C—Dupee silt loam, 3 to 12 percent slopes. This 
somewhat poorly drained soil is in swales and depres- 
sions and on foothills. It formed in colluvium overlying 
weathered sedimentary bedrock. Slopes average about 7 
percent. Elevation is 250 to 800 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam about 9 inches thick. The subsurface 
layer is dark yellowish brown silty clay loam about 8 
inches thick. The upper 7 inches of the subsoil is mot- 
tled, dark yelowish brown silty clay loam, and the lower 
27 inches is mottled, dark yellowish brown and brown 
silty clay. The substratum is mottled, grayish brown, gray, 
and yellowish brown clay that extends to a depth of 62 
inches or more. 

Included with this soil in mapping are areas of Chehul- 
pum, Steiwer, and Willakenzie soils, which make up 
about 5 percent of this map unit, and Bellpine and Jory 
soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 12 to 14 inches, and the water-supplying capacity is 
20 to 26 inches. Runoff is siow and the hazard of ero- 
sion is slight. A seasonal high water table is at a depth 
of 24 to 36 inches in winter. 
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This soil is used for cereal grain, pasture, hay, and 
woodland. Erosion can be controlled by cross-slope 
farming and winter cover crops or by interception ditches 
and rough tillage. Planting grasses in drainageways helps 
to prevent gullying. Management of crop residue and 
crop rotation are needed to reduce runoff and erosion 
and to maintain productivity and workability. Returning all 
crop residue to the soil and using a cropping system in 
which grasses or legumes or grass-legume mixtures are 
grown at least 50 percent of the time help control ero- 
sion, increase fertility, and improve tilth. 

Grains and grasses respond to nitrogen, and legumes 
respond to phosphorus, sulfur, and lime. If residues are 
used, additional nitrogen is generally needed to prevent 
a decrease in yields. 

This soil generally is not irrigated. Water for irrigation 
needs to be stored in reservoirs if adequate sites are 
available. The soil needs drainage for maximum produc- 
tion and use. Open drainage ditches are subject to ero- 
sion unless they are properly laid out. Drainage can 
generally be accomplished by using interceptor drains 
and by using a random ditch system to drain wet spots 
in depressions. Runoff from higher soils can be inter- 
cepted by open ditches or grassed waterways. 

No commercial stands of timber are on this soil. The 
soil is poorly suited to Christmas tree production. 

The crops on this soil provide food and cover for ring- 
necked pheasant, California quail, and bobwhite quail. In 
wooded areas of Oregon white oak, Douglas-fir, hazel, 
bigleaf maple, and other trees, shrubs, and grasses, 
common birds include ruffed grouse, mountain quail, and 
band-tailed pigeons. These birds feed on the fruit and 
seeds of trees and shrubs. Black-tailed deer are 
common in cultivated and uncuitivated areas. Planting 
suited trees, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. Gophers, squirrels, and other 
burrowing animals are common pests. 

This soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
wetness, the moderate shrink-sweli potential, and low 
strength. It has major limitations for septic tank absorp- 
tion fields because of the moderately slow permeability 
and weiness. The soil has major limitations for sewage 
lagoons and sanitary landfills because of wetness. 

This soil is in capability subclass Ille. 


27D—Dupee silt loam, 12 to 20 percent slopes. This 
somewhat poorly drained soil is in swales and depres- 
sions and on foothills. It formed in colluvium overlying 
weathered sedimentary bedrock. Slopes average about 
16 percent. Elevation is 250 to 800 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam about 9 inches thick. The subsurface 
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layer is dark yellowish brown silty clay loam about 8 
inches thick. The upper 7 inches of the subsoil is mot- 
tled, dark yellowish brown silty clay loam, and the lower 
27 inches is mottled, dark yellowish brown and brown 
silty clay. The substratum is mottled, grayish brown, gray, 
and yellowish brown clay that extends to a depth of 62 
inches or more. 

Included with this soil in mapping are areas of Chehul- 
pum, Steiwer, and Willakenzie soils, which make up 
about 5 percent of this map unit, and Bellpine and Jory 
soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 12 to 14 inches, and the water-supplying capacity is 
20 to 26 inches. Runoff is medium, and the hazard of 
erosion is moderate. A seasonal high water table is at a 
depth of 24 to 36 inches in winter. 

This soil is used for cereal grain, pasture, hay, and 
woodland. Erosion can be controlled by cross-slope 
farming and winter cover crops or by interception ditches 
and rough tillage. Planting grasses in drainageways helps 
to prevent gullying. Management of crop residue and 
crop rotation are needed to reduce runoff and erosion 
and to maintain productivity and workability. Returning all 
crop residue to the soil and using a cropping system in 
which grasses or legumes or grass-legume mixtures are 
grown at least 75 percent of the time help to control 
erosion, increase fertility, and improve tilth. 

Grains and grasses respond to nitrogen, and legumes 
respond to phosphorus, sulfur, and lime. If residues are 
used, additional nitrogen is generally needed to prevent 
a decrease in yields. 

This soil generally is not irrigated. If irrigated, sprinkler 
irrigation is suitable. Water for irrigation needs to be 
stored in reservoirs if adequate sites are available. The 
soil needs drainage for maximum production and use. 
Drainage can be accomplished by using subsurface in- 
terceptor drains. 

No commercial stands of timber are grown on this soil. 
The soil is poorly suited to Christmas tree production. 

The crops grown on this soil provide food and cover 
for ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak, Douglas-fir, 
hazel, bigleaf maple, and other trees, shrubs, and grass, 
common birds include ruffed grouse, mountain quail, and 
band-tailed pigeons. These birds feed on the fruit and 
seeds of trees and shrubs. Black-tailed deer are 
common in cultivated and uncultivated areas. Planting 
suited tree species, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. Gophers, squirrels, and bur- 
rowing animals are common pests. 

This soil has major limitations for homesites, commer- 
cial buildings, and local roads and streets because of the 
slope and wetness of the soil. It has major limitations for 
septic tank absorption fields because of the slope, mod- 
érately slow permeability, and wetness. The soil also has 
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major limitations for sewage lagoons and sanitary land- 
fills because of wetness. 
This soil is in capability subclass |Ve. 


28—Grande Ronde silty clay loam. This somewhat 
poorly drained soil is on terraces and in swales of low 
hills. lt formed in mixed old clayey alluvial deposit. 
Slopes are 0 to 2 percent but average about 1 percent. 
Elevation is 275 to 400 feet. The average annual precipi- 
tation is about 60 to 80 inches, the average annual air 
temperature is 49 to 50 degrees F, and the frost-free 
period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 7 inches thick. The upper 19 
inches of the subsoil is dark brown, mottled silty clay, 
and the lower 9 inches is grayish brown, mottled clay. 
The substratum is grayish brown and yellowish brown, 
mottled clay that extends to a depth of 62 inches or 
more. 

Included with this soil in mapping are areas of Waldo, 
Cove, and McAlpin soils, which make up about 15 per- 
cent of this map unit. 

Permeability is slow. Effective rooting depth is about 
35 to 50 inches. Available water capacity is 5 to 7.5 
inches, and the water-supplying capacity is 18 to 22 
inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 18 to 
24 inches in winter. 

This soil is used for pasture, forage, and small grain. A 
seasonal high water table limits the use, but the wetness 
can be reduced by adequate drainage. !f the soil is not 
drained, climatically suited water-tolerant crops grow well 
if they need only a somewhat restricted root zone. 
Water-tolerant grasses and legumes are fairly productive 
without drainage. The soil needs drainage, however, for 
maximum production and use. Drainage is generally hard 
to install because of unavailable outlets, seasonal over- 
flow, and inundation from higher soils. This soil responds 
readily to drainage if adequate outlets are provided. After 
the soil is adequately drained, all climatically suited crops 
are likely to grow well. Adequate drainage permits the 
use of a wider variety of grasses, legumes, and small 
grains and allows earlier and later growth. 

Irrigation is needed for maximum production of all 
crops. Water should be applied carefully so that the soil 
is not overirrigated. Overirrigation causes a high water 
table. Water is sometimes available from streams and 
ponds. 

This soil is poorly suited to commercial timber produc- 
tion. 

A seasonal high water table, flooding, and ponding 
make this soil suitable for ducks late in winter and in 
spring. Waterfowl feed on seeds and tubers from water 
plants and crop residue on well drained soils adjacent to 
this soil. California quail, bobwhite quail, mourning doves, 
and black-tailed deer use this area for food and cover 
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the rest of the year. The soil is also used by fur-bearing 
animals. Grouse and band-tailed pigeons are uncommon. 

Water-control structures, such as dikes, small dams, 
and drainage ditches, improve the habitat for ducks in 
winter and for other game species the rest of the year. 
Cover and food supplies are also improved by plantings 
along streambanks, ditch banks, and roadways, and by 
maintaining fence rows, wood lots, and brushy areas. 
Protecting field and fence rows from burning enhances 
food supplies and cover for wildlife. 

This soil has major limitations for septic tank absorp- 
tion fields because of the seasonal high water table and 
the slow percolation rate. There is some hazard for 
dwellings without basements, small commercial build- 
ings, and local roads and streets because of the season- 
al high water table and the shrink-swell potential. Dwell- 
ings can be designed to offset the shrinking and swell- 
ing. The soil can be used for roadfill but is limited by the 
seasonal high water table, shrink-swell potential, and low 
strength. 

This soil is in capability subclass Illw. 


29C—Hazelair silt loam, 3 to 12 percent slopes. 
This moderately well drained to somewhat poorly drained 
soil is on low, convex foothills. The soil formed in clayey 
colluvium weathered from sedimentary rock. Siltstone is 
at a depth of 20 to 40 inches. Slopes average about 7 
percent. Elevation is 300 to 500 feet. The average 
annual precipitation is 40 to 45 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is about 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam and silty clay loam about 10 
inches thick. The subsoil is very dark grayish brown, 
mottled silty clay loam about 7 inches thick. The substra- 
tum is grayish brown and light olive brown, mottled clay 
about 21 inches thick. Weathered sedimentary bedrock 
is at a depth of 38 inches. 

Included with this soil in mapping are areas of Bell- 
pine, Suver, Chehulpum, Dupee, Steiwer, and Willakenzie 
soils, which make up about 10 percent of this map unit. 

Permeability is slow. Effective rooting depth is 24 to 30 
inches. Available water capacity is 4 to 7 inches, and the 
water-supplying capacity is 14 to 20 inches. Runoff is 
slow, and the hazard of erosion is slight. A seasonal high 
water table is at a depth of 12 to 24 inches in winter and 
spring. 

This soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted deciduous fruit and nui 
trees, strawberries, caneberries, and alfalfa are adversely 
affected by the seasonal high water table. Organic- 
matter content can be maintained or improved by return- 
ing all crop residue to the soil and using a soil-building 
cropping system for 50 to 75 percent of the rotation. 
Sheet and rill erosion can be controlled by cross-slope 
farming and grassed waterways. 
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Grain and grass crops respond to nitrogen. Legumes 
require phosphorus, boron, and sulfur. Lime generally is 
required to reduce acidity. 

This soil generally is not irrigated. If irrigated, irrigation 
water needs to be stored in reservoirs. The soil needs 
drainage for maximum production and use. Open drain- 
age ditches are subject to erosion unless they are care- 
fully laid out. Drainage generally can be accomplished by 
interceptor drainageways and some random lines to 
drain wet spots in the lower areas. Deep, underground 
tile systems intercept and remove excess water caused 
by the perched water table and seepage in winter and 
early in spring. 

No commercial stands of timber are grown on this soil. 
This soil is poorly suited to Christmas tree production 
because of the seasonal high water table and the clayey 
subsoil. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses, common birds inciude ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in cultivated and uncultivated areas. Plant- 
ing grassed waterways, planting along roadsides, and 
maintaining fence rows and brushy areas improve the 
cover and food supply for wildlife. 

The soil has major limitations for homesites and com- 
mercial buildings because of the seasonal high water 
table, the shrink-swell potential in the subsoil, and the 
limited ability to support a load. Dwellings can be de- 
signed to offset the last two limitations. There is some 
hazard for local roads and streets because of the shrink- 
swell potential and the seasonal high water table. The 
soil also has major limitations for septic tank absorption 
fields, sewage lagoons, and sanitary landfills because of 
the clayey subsoil, seasonal high water table, and slow 
permeability. 

This soil is in capability subclass Ille. 


29D—Hazelair silt loam, 12 to 20 percent slopes. 
This moderately well drained to somewhat poorly drained 
soil is on low, convex foothills. The soil formed in clayey 
colluvium weathered from sedimentary rock. Siltstone 
bedrock is at a depth of 20 to 40 inches. Slopes average 
about 16 percent. Elevation is 300 to 500 feet. The 
average annual precipitation is 40 to 45 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is about 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam and silty clay loam about 10 
inches thick. The subsoil is very dark grayish brown, 
mottled silty clay loam about 7 inches thick. The substra- 
tum is grayish brown and light olive brown, mottled clay 
about 21 inches thick. Weathered sedimentary bedrock 
is at a depth of 38 inches. 
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Included with this soil in mapping are areas of Bell- 
pine, Suver, Chehulpum, Dupee, Steiwer, and Willakenzie 
soils, which make up about 10 percent of this map unit. 

Permeability is slow. Effective rooting depth is 24 to 30 
inches. Available water capacity is 4 to 7 inches, and the 
water-supplying capacity is 14 to 20 inches. Runoff is. 
medium, and the hazard of erosion is moderate. A sea- 
sonal high water table is at a depth of 12 to 24 inches in 
winter and spring. 

The soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted deciduous fruit and nut 
trees, strawberries, caneberries, and alfalfa are adversely 
affected by the seasonal high water table. Cross-slope 
tillage and planting and a winter cover crop help to 
control erosion. Grassed waterways help to remove 
excess water. Limiting tillage to seedbed preparation and 
weed control and leaving the soil cloddy in rainy periods 
help to protect the soil from erosion. A cropping system 
that uses soil-building crops for more than 75 percent of 
the rotation is suitable. 

Grain and grasses respond to nitrogen. Legumes re- 
quire phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. ; 

This soil generally is not irrigated. Where irrigation is 
possible, water needs to be stored in reservoirs. Limited 
drainage can be accomplished by using interceptor 
drains and some random lines to drain wet spots in the 
lower soil areas. Installing deep, underground tile sys- 
tems across the slopes intercepts and removes excess 
water caused by a perched water table and seepage in 
winter and early in spring. 

No commercial stands of timber are grown on this soil. 
It is poorly suited to Christmas tree production because 
of the seasonally high water table, excessive slope, and 
clayey subsoil. 

Crops grown on this soil provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak, Douglas-fir, 
hazel, bigleaf maple, and other trees, shrubs, and 
grasses, common birds include ruffed grouse, mountain 
quail, and band-tailed pigeons. These birds feed on the 
fruit and seeds of trees and shrubs. Black-tailed deer are 
common in cultivated and uncultivated areas. Planting 
grassed waterways, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 

The soil has major limitations for homesites and com- 
mercial buildings because of the seasonal high water 
table, the shrink-swell potential in the subsoil, and the 
limited ability of the soil to support a load. Dwellings can 
be designed to offset these latter limitations. The haz- 
ards for local roads and streets are the shrink-swell 
potential and the seasonal high water table. The soil 
also has major limitations for septic tank absorption 
fields, sewage lagoons, and sanitary landfills because of 
the clayey subsoil, seasonal high water table, and slow 
permeability. 
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This soil is in capability subclass |Ve. 


29E—Hazelair silt loam, 20 to 30 percent slopes. 
This moderately well drained to somewhat poorly drained 
soil is on low, convex foothills. The soil formed in clayey 
colluvium weathered from sedimentary rock. Siltstone 
bedrock is at a depth of 20 to 40 inches. Slopes average 
about 25 percent. Elevation is 300 to 500 feet. The 
average annual precipitation is 40 to 45 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is about 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam and silty clay loam 10 
inches thick. The subsoil is very dark grayish brown, 
mottled silty clay loam about 7 inches thick. The substra- 
tum is grayish brown and light olive brown, mottled clay 
about 21 inches thick. Weathered sedimentary bedrock 
is at a depth of 38 inches. 

Included with this soil in mapping are areas of Bell- 
pine, Suver, Chehulpum, Dupee, Steiwer, and Willakenzie 
soils, which make up about 10 percent of this map unit. 

Permeability is slow. Effective rooting depth is 24 to 30 
inches. Available water capacity is 4 to 7 inches, and the 
water-supplying capacity is 14 to 20 inches. Runoff is 
rapid, and the hazard of erosion is high. A seasonal high 
water table is at a depth of 12 to 24 inches in winter and 
spring. 

The soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted deciduous fruit and nut 
trees, strawberries, caneberries, and alfalfa are adversely 
affected by the seasonal high water table. Cross-slope 
tillage and planting and a winter cover crop help to 
control erosion. Grassed waterways help to remove 
excess water. Limiting tillage to seedbed preparation and 
weed control and leaving the soil cloddy during rainy 
periods help to protect the soil from erosion. A cropping 
system that uses soil-building crops for more than 75 
percent of the rotation is suitable. 

Grain and grass crops respond to nitrogen. Legumes 
require phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. 

This soil generally is not irrigated because of the slope 
and drainage concerns. 

No commercial stands of timber are grown on this soil. 
It is poorly suited to Christmas tree production because 
of the seasona! high water table, excessive slope, and 
clayey subsoil. 

Crops produced on this soil provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak, Douglas-fir, 
hazel, bigleaf maple, and other trees and shrubs and 
grasses, common birds include ruffed grouse, mountain 
quail, and band-tailed pigeons. These birds feed on the 
fruit and seeds of trees and shrubs. Black-tailed deer are 
common in cultivated and uncultivated areas. Planting 
grassed waterways, planting along roadsides, and main- 
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taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, and local roads and streets because of the 
slope, the seasonal high water table, the high shrink- 
swell potential in the subsoil, and the limited ability of the 
soil to support a load. Dwellings and road construction 
can be designed to offset the last three limitations. The 
soil also has major limitations for septic tank absorption 
fields, sewage lagoons, and sanitary landfills because of 
the clayey subsoil, the seasonal high water table, the 
excessive slope, and the slow permeability. It has some 
limitations for recreational use because of the slope and 
seasonal high water table. 

This soil is in capability subclass IVe. 


30C—Helmick silt loam, 3 to 12 percent slopes. 
This somewhat poorly drained soil is on slightly convex 
foot slopes and ridges. It formed in colluvium weathered 
from sedimentary bedrock. Slopes average about 7 per- 
cent. Elevation is 250 to 400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 49 to 54 degrees F, and the frost-free 
period is about 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam and silty clay loam about 10 inches thick. 
The subsoil is dark brown heavy silty clay loam about 6 
inches thick. The substratum is grayish brown, gray, light 
brownish gray, and strong brown clay that extends to a 
depth of 62 inches or more. 

Included with this soil in mapping are areas of Bell- 
pine, Suver, Steiwer, Dupee, and Willakenzie soils, which 
make up about 10 percent of this map unit, and Hazelair 
soils, which make up 5 percent. 

Permeability is very slow. Effective rooting depth is 20 
to 36 inches. Available water capacity is 5.5 to 7.5 
inches, and the water-supplying capacity is 14 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. A seasonal high water table is at a depth of 
12 to 24 inches in winter and early in spring. 

This soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted deciduous fruit and nut 
trees, strawberries, caneberries, and alfalfa are adversely 
affected by the seasonal high water table. Organic- 
matter content and tilth can be maintained or improved 
by returning all crop residue to the soil and using a 
cropping system in which grasses, legumes, or grass and 
legume mixtures are grown at least 50 to 75 percent of 
the time. Sheet and rill erosion can be controlled by 
cross-slope farming and grassed waterways. 

Grain and grasses respond to nitrogen. Legumes re- 
quire phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. 

This soil generally is not irrigated. In areas where irri- 
gation is possible, water needs to be stored in reservoirs. 
The soil needs drainage for maximum production and 
use. Open drainage ditches are subject to erosion unless 
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they are carefully laid out. Drainage generally can be 
accomplished by interceptor drainageways and some 
random lines to drain wet spots in the lower areas. 
Deep, underground tile systems intercept and remove 
excess water caused by the perched water table and 
seepage in winter and early in spring. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to Christmas tree production be- 
cause of the seasonal high water table and clayey sub- 
soil. 

Crops produced on this soil provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak and other 
trees, shrubs, and grasses, ruffed grouse, mountain 
quail, and band-tailed pigeon are common. These birds 
feed on the fruit and seeds of trees and shrubs. Black- 
tailed deer are common in cultivated and uncultivated 
areas. Using grassed waterways, planting along road- 
sides, and maintaining fence rows and brushy areas pro- 
vide cover and food for wildlife. 

The soil has major limitations for homesites and com- 
mercial buildings because of the seasonal high water 
table, the shrink-sweli potential in the subsoil, and the 
limited ability of the soil to support a load. Dwellings can 
be designed to offset some of these limitations. There is 
some hazard for local roads and streets because of the 
shrink-swell potential and the seasonal high water table. 
The soil also has major limitations for septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills be- 
cause of the slope, the clayey subsoil, the seasonal high 
water table, and the very slow permeability. 

This soil is in capability subclass Ille. 


30D—Helmick silt loam, 12 to 20 percent slopes. 
This somewhat poorly drained soil is on slightly convex 
foot slopes and ridges. It formed in colluvium weathered 
from sedimentary bedrock. Slopes average about 16 per- 
cent. Elevation is 250 to 400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
temperature is 49 to 54 degrees F, and the frost-free 
period is about 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam and silty clay loam about 10 inches thick. 
The subsoil is dark brown heavy silty clay loam about 6 
inches thick. The substratum is grayish brown, gray, light 
brownish gray, and strong brown clay that extends to a 
depth of 60 inches or more. 

Included with this soil in mapping are areas of Bell- 
pine, Suver, Steiwer, Dupee, and Willakenzie soils, which 
make up about 10 percent of this map unit, and Hazelair 
soils, which make up 5 percent. 

Permeability is very slow. Effective rooting depth is 20 
to 36 inches. Available water capacity is 5.5 to 7.5 
inches, and the water-supplying capacity is 14 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. A seasonal high water table is at a depth of 
12 to 24 inches in winter and early in spring. 
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This soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted deciduous fruit and nut 
trees, strawberries, caneberries, and alfalfa are adversely 
affected by the seasonal high water table. Cross-slope 
tillage and planting and a winter cover crop is needed to 
help control erosion. Grassed waterways help to remove 
excess water. Limiting tillage to seedbed preparation and 
weed control and leaving the soil cloddy in rainy periods 
help to protect the soil from erosion. Organic-matter con- 
tent and tilth can be maintained or improved by returning 
all crop residue to the soil and using a cropping system 
in which grasses, legumes, or grass and legume mixture 
are grown at least 50 to 75 percent of the time. 

Grain and grasses respond to nitrogen. Legumes re- 
quire phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. 

This soil generally is not irrigated. In areas where irri- 
gation is possible, water needs to be stored in reservoirs. 
Limited drainage can be accomplished by interceptor 
drains and some random lines to drain wet spots in the 
lower areas. Deep underground tile systems installed 
across the slopes intercept and remove excess water 
caused by a perched water table and seepage in winter 
and early in spring. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to Christmas tree production be- 
cause of the seasonal high water table, excessive slope, 
and clayey subsoil. 

Crops produced on this soil provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak and other 
trees, shrubs, and grasses, common birds are ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in cultivated and unculti- 
vated areas. Using grasses waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

The soil has major limitations for homesites and com- 
mercial buildings because of the slope, seasonal high 
water table, shrink-swell potential in the subsoil, and the 
limited ability of the soil to support a load. Dwellings can 
be designed to offset these latter limitations. There is 
some hazard for local roads and streets because of the 
shrink-swell potential and the seasonal high water table. 
The soil also has major limitations for septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills be- 
cause of the slope, the clayey subsoil, the seasonal high 
water table, and very slow permeability. 

This soil is in capability subclass IVe. 


30E—Helmick silt loam, 20 to 50 percent slopes. 
This somewhat poorly drained soil is on slightly convex 
foot slopes and ridges. It formed in colluvium weathered 
from sedimentary bedrock. Slopes average about 36 per- 
cent. Elevation is 250 to 400 feet. The average annual 
precipitation is 40 to 60 inches, the average annual air 
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temperature is 49 to 54 degrees F, and the frost-free 
period is about 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silt loam and silty clay loam about 10 inches thick. 
The subsoil is dark brown heavy silty clay loam about 6 
inches thick. The substratum is grayish brown, gray, light 
brownish gray, and strong brown clay that extends to a 
depth of 60 inches or more. 

Included with this soil in mapping are areas of Bell- 
pine, Suver, Dupee, and Willakenzie soils, which make 
up about 10 percent of this map unit, and Hazelair soils, 
which make up 5 percent. 

Permeability is very slow. Effective rooting depth is 20 
to 36 inches. Available water capacity is 5.5 to 7.5 
inches, and the water-supplying capacity is 14 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 
A seasonal high water table is at a depth of 12 to 24 
inches in winter and early in spring. 

This soil is used predominantly for hay and pasture. 
Long-lived, deep-rooted deciduous fruit and nut trees, 
strawberries, caneberries, and alfalfa are adversely af- 
fected by the seasonal high water table. Management of 
orchards and other cultivated crops is difficult because 
of the slope. Cross-siope tillage and planting and a 
winter cover crop are needed to help control erosion. 
Grassed waterways help remove excess water. Limiting 
tillage to seedbed preparation and weed control and 
leaving the soil cloddy in rainy periods help to protect 
the soil from erosion. In cultivated areas, organic-matter 
content and tilth can be maintained or improved by re- 
turning all crop residues to the soil and using a cropping 


system in which grasses, legumes, or grass and legume - 


mixtures are grown at least 50 to 75 percent of the time. 

Grain and grass crops respond to nitrogen. Legumes 
require phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. 

This soil generally is not irrigated because of the ex- 
cessive slope and inherent drainage concerns. 

No commercial stands of timber grow on this soil. This 
soil is poorly suited to Christmas tree production be- 
cause of the seasonal high water table, the excessive 
slope, and the clayey subsoil. 

Crops produced on this soil provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak and other 
trees, shrubs, and grasses, common birds are ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in cultivated and unculti- 
vated areas. Using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, and local roads and streets because of the 
excessive slope, the seasonal high water table, the 
shrink-swell potential in the subsoil, and the limited ability 
to support a load. Dwelling and road construction can be 
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designed to offset the last three limitations. The soil also 
has major limitations for septic tank absorption fields, 
sewage lagoons, and sanitary landfills because of the 
clayey subsoil, the seasonal high water table, the exces- 
sive slope, and the very slow permeability. This soil also 
has some limitations for recreation because of the slope 
and seasonal high water table. 
This soil is in capability subclass Vle. 


31C—Helvetia silt loam, 0 to 12 percent slopes. 
This moderately well drained soil is on broad terraces 
above the flood plain in the Willamette Valley. It formed 
in residuum and colluvium weathered from sedimentary 
rock. Slopes average about 8 percent. Elevation is 240 
to 400 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 15 
inches thick. The subsoil is dark yellowish brown, brown, 
and dark brown silty clay loam that extends to a depth of 
62 inches or more. 

Included with this soil in mapping are areas of Steiwer, 
Chehulpum, Hazelair, Willakenzie, and Woodburn soils, 
which make up about 10 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 10 to 12 inches, and the water-supplying capacity is 
22 to 26 inches. Runoff is slow, and the hazard of 
erosion is slight. A seasonal high water table is at a 
depth of 36 to 72 inches in winter and early in spring. 

This soil is weil suited to small grain, seed crops, 
vegetables, hay, and pasture. Long-lived, deep-rooted 
deciduous fruit and nut trees, strawberries, caneberries, 
and alfalfa are adversely affected by the seasonal high 
water table unless the soil is drained. Management of 
crop residue and crop rotation help to reduce runoff and 
erosion and to maintain productivity and workability. The 
crop rotation system commonly includes grasses, le- 
gumes, or a grass and legume mixture at least 25 to 50 
percent of the time. If berries and orchard trees are 
grown, a well-fertilized cover crop planted in fall protects 
the soil in winter. 

Grain and grasses need nitrogen fertilizer. Legumes 
respond to phosphorus, boron, and sulfur. Lime is gener- 
ally required to reduce acidity. Vegetable crops respond 
to nitrogen, phosphorus, and potassium. Excessive culti- 
vation can cause a tillage pan, which can be broken by 
subsoiling. 

Sprinkler irrigation is used for some crops. Irrigation 
water should be applied carefully at rates low enough to 
prevent runoff. Water for irrigation is obtained from 
ponds or deep wells. 

In winter months and early in spring, this soil receives 
seepage from higher lying soils and a perched water 
table can form. Deep tile drains can be installed to inter- 
cept and remove excess water and lengthen the season 
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of use. Subsoiling across the tile lines improves the 
efficiency of the system. Runoff may be controlled by 
grassed waterways and vegetative cover. 

No commercial stands of timber grow on this soil, but 
the soil is well suited to Christmas tree production. 

The native vegetation of grasses, hazel, poison-oak, 
wild blackberry, Douglas-fir, and Oregon white oak fur- 
nish good food and cover for ring-necked pheasant, Cali- 
fornia quail, bobwhite quail, and mourning dove. Black- 
tailed deer are permanent residents. Ducks and geese 
also feed in areas near water. Gophers, ground squirrels, 
moles, nutria, and opossum are common pests. Plant- 
ing along streambanks and roadways, using grassed wa- 
terways, and preserving fence rows, woodlots, and 
brushy areas improve cover and food for wildlife. 

The soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
low stength. It has major limitations for septic tank ab- 
sorption fields, sanitary landfills, and sewage lagoons 
because of slow permeability and the seasonal high 
water table. 

This soil is in capability subclass Ille. 


31D—Helvetia silt loam, 12 to 20 percent slopes. 
This moderately well drained soil is on broad terraces 
above the flood plain in the Willamette Valley. It formed 
in residuum and colluvium weathered from sedimentary 
rock. Slopes average about 16 percent. Elevation is 240 
to 400 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 15 
inches thick. The subsoil is dark yellowish brown, brown, 
and dark brown silty clay loam that extends to a depth of 
60 inches or more. 

Included with this soil in mapping are areas of Steiwer, 
Chehulpum, Hazelair, Willakenzie, and Woodburn soils, 
which make up about 10 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 10 to 12 inches, and the water-supplying capacity is 
22 to 26 inches. Runoff is medium, and the hazard of 
erosion is moderate. A seasonal high water table is at a 
depth of 36 to 72 inches in winter and early in spring. 

This soil is well suited to small grain, grass seed, hay, 
and pasture and, in some places, to orchards. Long- 
lived, deep-rooted deciduous fruit and nut trees, straw- 
berries, caneberries, and alfalfa are adversely affected 
by a seasonal high water table unless the soil is drained. 
Management of crop residue and crop rotation help 
reduce runoff and erosion and to maintain productivity 
and workability. The crop rotation system commonly in- 
cludes grasses, legumes, or a grass and legume mixture 
at least 75 percent of the time. If berries and orchard 
trees are grown, a well-fertilized cover crop planted in 
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fall protects the soil in winter. Tilling and planting across 
the slope help to reduce runoff and erosion. 

Grain and grasses respond to nitrogen fertilizer. Le- 
gumes respond to phosphorus, sulfur, and boron. Lime is 
generally required to reduce acidity. Orchard trees re- 
spond to nitrogen, potassium, and boron. Excessive culti- 
vation can cause a tillage pan that can be broken by 
subsoiling. 

Irrigation is moderately difficult because of the slope. 
Sprinkler irrigation is used for some crops. Irrigation 
water should be applied carefully at rates low enough to 
prevent excessive runoff. Water for irrigation is obtained 
from ponds or deep wells. 

In winter and early in spring, this soil receives seepage 
from higher lying soils, and deep, underground tile sys- 
tems installed across the slope help to intercept and 
remove excess water. Runoff may be reduced by 
grassed waterways and vegetative cover. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to Christmas tree production be- 
cause of the slope. 

The native vegetation of grasses, hazel, poison-oak, 
wild blackberry, Douglas-fir, and Oregon white oak fur- 
nish good food and cover for ring-necked pheasant, Cali- 
fornia quail, bobwhite quail, and mourning dove. Black- 
tailed deer are permanent residents. Ducks and geese 
also feed in areas near water. Gophers, ground squirrels, 
moles, nutria, and opossum are common pests. Plant- 
ing along streambanks and roadsides, using grassed wa- 
terways, and preserving fence rows, woodlots, and 
brushy areas improve cover and food for wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, and local roads and streets because of the 
slope and seasonal high water table. It also has major 
limitations for septic tank absorption fields, sanitary land- 
fills, and sewage lagoons because of the slow perme- 
ability, excessive slope, and seasonal high water table. 

This soil is in capability subclass |Ve. 


32D—Hembre gravelly silt loam, 3 to 25 percent 
slopes. This weil drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from basalt rock. Basalt is at a depth of 40 to 
60 inches. Slopes average about 14 percent. Elevation is 
1,200 to 1,900 feet. The average annual precipitation is 
80 to 120 inches, the average annual air temperature is 
about 47 to 50 degrees F, and the frost-free period is 
about 145 to 180 days. ; 

In a representative profile, the surface layer is dark 
reddish brown gravelly silt ioam about 10 inches thick. 
The subsoil is dark reddish brown and reddish brown 
silty clay loam about 44 inches thick. Basalt is at a depth 
of 54 inches. 

Included with this soil in mapping are areas of Marty, 
Klickitat, and Blachly soils, which make up about 10 
percent of this map unit. 
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Permeability is moderate. Effective rooting depth is 40 
to 60 inches. Available water capacity is 7 to 10 inches, 
and the water-supplying capacity is 22 to 24 inches. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used for timber production. It is very well 
suited to the production of Douglas-fir. Western hemlock 
is mixed with fir at higher elevations. The site index for 
Douglas-fir on this soil ranges from about 160 to 180, 
and the average site index is about 170. Based on this 
average site index, the soil is capable of producing about 
14,500 cubic feet, or 78,400 board feet (international rule, 
one-fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Trafficability is good except during very wet periods. 
There are some limitations to the use of equipment, and 
cable logging causes minimum disturbance. Roads and 
landings need water bars and grass seeding to prevent 
erosion. 

Plant competition is especially difficult to control and is 
a major limitation on the lower areas and moist areas. In 
moist areas, alder, salal, brackenfern, and vine maple 
are very aggressive and often prevent establishment of 
conifers. There is little danger of seedling mortality. The 
water-supplying capacity is good, and the climatic zone 
is favorable. Natural regeneration is generally good but 
may need to be supplemented with site preparation, 
seeding, and planting. Weeding and thinning are needed 
for good stand development. The hazard of windthrow is 
minimal. Swordfern is abundant and is a good source of 
greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous. Small herds of Roosevelt elk are in the ex- 
treme western part of the county. Areas of this soil are 
often closed to entry in summer and early in fall because 
of low humidity and high danger of fire. Except for a few 
major creeks and springs, the drainageways are dry in 
July, August, and September. Cool sea breezes and fog 
often add moisture during this period. There are numer- 
ous draws and drainageways where small ponds could 
be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


32E—Hembre gravelly silt loam, 25 to 50 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. This soil formed in residuum and colluvium 
weathered from basalt rock. Basalt is at a depth of 40 to 
60 inches. Slopes average about 35 percent. Elevation is 
1,200 to 1,900 feet. The average annual precipitation is 
80 to 120 inches, the average annual air temperature is 
about 47 to 50 degrees F, and the frost-free period is 
about 145 to 180 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silt loam about 10 inches thick. 
The subsoil is dark reddish brown and reddish brown 


SOIL SURVEY 


silty clay loam about 44 inches thick. Basalt is at a depth 
of 54 inches. 

Included with this soil in mapping are areas of Marty, 
Klickitat, and Blachly soils, which make up about 10 
percent of this map unit. 

Permeability is moderate. Effective rooting depth is 40 
to 60 inches. Available water capacity is 7 to 10 inches, 
and the water-supplying capacity is 22 to 24 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. It is very well 
suited to the production of Douglas-fir. Western hemlock 
is mixed with fir at higher elevations. The site index for 
Douglas-fir on this soil ranges from about 160 to 180, 
and the average index is about 170. Based on this aver- 
age site index, the soil is capable of producing about 
14,500 cubic feet, or 78,400 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Trafficability is good except during very wet periods. 
There are some limitations to the use of equipment, and 
cable logging causes minimum disturbance. Roads and 
landings need water bars and grass seeding to prevent 
erosion. 

Plant competition is a slight hazard but it is a major 
limitation in lower areas and moist areas. In moist areas, 
alder, salal, brackenfern, and vine maple are very ag- 
gressive and often prevent establishment of conifers. 
There is little danger of seedling mortality. The water- 
supplying capacity is good, and the climatic zone is fa- 
vorable. Natural regeneration is generally good but may 
need to be supplemented with site preparation, seeding, 
and planting. Weeding and thinning are needed for good 
stand development. The hazard of windthrow is minimal. 
Swordfern is abundant and is a good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous. Smal! herds of Roosevelt elk are in the ex- 
treme western part of the county. Areas of this soil are 
often closed to entry in summer and early in fall because 
of the low humidity and high danger of fire. Except for a 
few major creeks and springs, the drainageways are dry 
in July, August, and September. Coo! sea breezes and 
fog often add moisture during this period. There are 
numerous draws and drainageways where smail ponds 
could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


32F—Hembre gravelly silt loam, 50 to 75 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from basalt rock. Basalt is at a depth of 40 to 
60 inches. Slopes average about 65 percent. Elevation is 
1,200 to 1,900 feet. The average annual precipitation is 
80 to 120 inches, the average annual air temperature is 
about 47 to 50 degrees F, and the frost-free period is 
about 145 to 180 days. 
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In a representative profile, the surface layer is dark 
reddish brown gravelly silt loam about 10 inches thick. 
The subsoil is dark reddish brown and reddish brown 
silty clay loam about 44 inches thick. Basalt is at a depth 
of 54 inches. 

Included with this soil in mapping are areas of Marty, 
Klickitat, and Blachly soils, which make up about 10 
percent of this map unit. 

Permeability is moderate. Effective rooting depth is 40 
to 60 inches. Available water capacity is 7 to 10 inches, 
and the water-supplying capacity is 22 to 24 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. It is very well 
suited to the production of Douglas-fir. The site index for 
Douglas-fir on this soil ranges from about 160 to 180, 
and the average index is about 170. Based on this aver- 
age site index, the soil is capable of producing about 
14,500 cubic feet, or 78,400 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight; howev- 
er, the slope limits most operations to cable logging and 
aerial seeding and weeding. Construction and mainte- 
nance of roads is difficult because of the slope and 
hazard of slides. Roads and landings need water bars 
and grass seeding to prevent erosion. 

Plant competition is a slight hazard, but it is a major 
limitation on the lower areas and moist areas. In moist 
areas, salal, brackenfern, and vine maple are very ag- 
gressive and often prevent establishment of conifers. 
There is little danger of seedling mortality. The water- 
supplying capacity is good, and the climatic zone is fa- 
vorable. Natural regeneration is generally good but may 
need to be supplemented with site preparation, seeding, 
and planting. Weeding and thinning are needed for good 
stand development. The hazard of windthrow is minimal. 
Swordfern is abundant and is a good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous. Smail herds of Roosevelt elk are in the ex- 
treme western part of the county. Areas of this soil are 
often closed to entry in summer and early in fall because 
of low humidity and high danger of fire. Except for a few 
major creeks and springs, the drainageways are dry in 
July, August, and September. Cool sea breezes and fog 
often add moisture during this period. There are numer- 
ous draws and drainageways where small ponds could 
be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vile. 


33—Holcomb silt loam. This somewhat poorly 
drained soil is on smooth terraces. It formed in silty and 
clayey mixed alluvium. Slopes are 0 to 3 percent but 
average about 1 percent. Elevation is 220 to 300 feet. 
The average annual precipitation is 40 to 45 inches, the 
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average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown, mottled silt loam about 12 inches 
thick. The subsurface layer is dark grayish brown, mot- 
tled silt loam about 6 inches thick. The upper 6 inches of 
the subsoil is grayish brown, mottled light silty clay loam, 
and the lower part is dark grayish brown, mottled clay 
that extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Willam- 
ette, Woodburn, Amity, Dayton, and Concord soils, which 
make up as much as 10 percent of this map unit. 

Permeability is very slow. Effective rooting depth 
ranges from 20 to 30 inches. Available water capacity is 
5 to 8 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 12 to 
15 inches late in fall, in winter, and early in spring. 

Most areas of this soil are cleared and used for grain, 
seed crops, hay, and pasture. Restricted drainage is a 
moderately severe limitation to crops. In undrained 
areas, the seasonal high water table fimits the choice of 
crops. Deep-rooted crops do not grow well, and most 
crops are adversely affected by the excess moisture. 
This soil can be used, however, for many row crops; and 
it can be used for small grain, forage crops, and grass 
seed. 

In dry summer months, irrigation is needed for vegeta- 
bles. Irrigation water must be applied frequently. Drain- 
age is needed to make these soils better suited to crops, 
and drainage is difficult because of the very slowly per- 
meable layer in the subsoil and the lack of adequate 
outlets. 

Properly managing crop residue and using a cropping 
system in which grasses and legumes or grass and 
legume mixtures are grown at least 25 percent of the 
time help to maintain fertility and workability. 

Small grain and grasses respond to nitrogen, row 
crops commonly respond to nitrogen and phosphorus, 
and legumes respond to phosphorus and lime. 

No commercial stands of timber grow on this soil. 

Native areas contain ash, willow, sedges, and grasses. 
The seasonal high water table limits the use of the soil 
to ducks and geese and late in fall, in winter, and early 
in spring. Waterfowl feed on seeds and tubers from 
water plants and crop residues on well drained soils 
adjacent io this soil. During the rest of the year, ring- 
necked pheasant, California quail, bobwhite quail, mourn- 
ing dove, and black-tailed deer move into the area for 
food and cover. This soil is used by fur-bearing animals. 

The Holcomb soil exhibits many major soil limitations 
restricting its use for commercial and urban develop- 
ment. The main limitations are the high shrink-swell po- 
tential in the subsoil, limited ability to support a load, and 
seasonal high water table. Dwellings and roads need to 
be designed to offset the limited ability to support a load. 
Septic tank absorption fields are unsuited because of the 


46 


very slow permeability in the subsoil and the seasonal 
‘high water table. 
This soil is in capability subclass IIlw. 


34D—Honeygrove silty clay loam, 3 to 25 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. It formed in residuum and colluvium 
weathered from sedimentary and igneous rocks. Slopes 
average about 15 percent. Elevation is 700 to 1,400 feet. 
The average annual precipitation is 60 to 90 inches, the 
average annual air temperature is 48 to 53 degrees F, 
and the frost-free period is about 160 to 200 days. 

in a representative profile, the surface layer is dark 
reddish brown silty clay loam about 10 inches thick. The 
upper 15 inches of the subsoil is reddish brown silty clay 
and clay, and the lower part is yellowish red clay and 
silty clay that extends to a depth of 62 inches or more. 

Included with this soil in mapping are areas of Apt and 
Peavine soils, which make up about 5 percent of this 
map unit, and, in areas where dikes of igneous rocks 
extrude, Klickitat soils make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 8 
to 10 inches, and the water-supplying capacity is 20 to 
25 inches. Runoff is medium, and the hazard of erosion 
is moderate. 

Most areas of this soil are used for timber production. 
The soil is well suited to the production of Douglas-fir. 
Red alder and bigleaf maple are common. The site index 
for Douglas-fir on this soil ranges from about 150 to 175, 
and the average site index is about 160. Based on this 
average site index, the soil is capable of producing about 
12,850 cubic feet, or 70,000 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic; this limits trafficability. 
It is severely compacted by equipment. In some areas, 
cable logging may be necessary because tractor logging 
causes excessive disturbance. Roads and landings may 
need water bars and grass seeding to prevent erosion. 
Roads require a maximum of base rock for all-season 
use (fig. 10). Construction and maintenance of roads is 
difficult because of the slope and the hazard of slides. 

There is some hazard of plant competition. Grass, 
brush, and fern competition is especially difficult to con- 
trol in nonstocked, cutover areas. There is little danger 
of seedling mortality. Natural regeneration is generally 
adequate, but supplemental site preparation and seeding 
or planting may be needed. 

Douglas-fir, hazel, bigleaf maple, aider, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the Pacific dogwood, madrone, elder- 
berry, cascara, and other plants. Black-tailed deer use 
areas of the soil for food and cover. Numerous draws 
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and drainageways are available for small ponds. Except 
for a few major creeks and springs, the drainageways 
are dry late in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides because of 
the clay subsoil and high precipitation. 

This soil is in capablity subclass Vle. 


34E—Honeygrove silty clay loam, 25 to 50 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and coiluvium 
weathered from sedimentary and igneous rocks. Bedrock 
is at a depth of more than 60 inches. Slopes average 
about 35 percent. Elevation is 700 to 1,400 feet. The 
average annual precipitation is 60 to 90 inches, the aver- 
age annual air temperature is 48 to 53 degrees F, and 
the frost-free period is 160 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 10 inches thick. The 
upper 15 inches of the subsoil is reddish brown silty clay 
and clay, and the lower part is yellowish red clay and 
silty clay that extends to a depth of 62 inches or more. 

Included with this soil in maping are areas of Apt and 
Peavine soils, which make up about 10 percent of the 
map unit and, in areas where dikes of igneous rocks 
extrude, Klickitat soils make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 8 
to 10 inches, and the water-supplying capacity is 20 to 
25 inches. Runoff is rapid, and the hazard of erosion is 
high. 

Most areas of this soil are used for timber production. 
The soil is well suited to the production of Douglas-fir. 
Red alder and bigleaf maple are common. The site index 
on this soil ranges from about 150 to 175, and the 
average site index is about 160. Based on this average 
site index, the soil is capable of producing about 12,850 
cubic feet, or 70,000 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic, limiting trafficability. It 
is severely compacted by equipment. In some areas, 
cable logging may be necessary because tractor logging 
causes excessive disturbance. Roads and landings may 
need water bars and grass seeding to prevent erosion. 
Roads require a maximum of base rock for all-season 
use. Construction and maintenance of roads is difficuit 
because of the slope and the hazard of slides. 

Plant competition is a slight hazard. Grass, brush, and 
fern competition is especially difficult to contro! in non- 
stocked, cutover areas. There is little danger of seedling 
mortality. Natural regeneration generally is adequate, but 
supplemental site preparation and seeding or planting 
may be needed. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
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ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the Pacific dogwood, madrone, elder- 
berry, cascara, and other plants. Black-tailed deer use 
areas for food and cover. Numerous draws and drain- 
ageways are available for small ponds. Except for a few 
major creeks and springs, the drainageways are dry late 
in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides because of 
the clay subsoil, high precipitation, and slope. 

This soil is in capability subclass Vle. 


34F—Honeygrove silty clay loam, 50 to 75 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary and igneous rocks. Bedrock 
is at a depth of more than 60 inches. Slopes average 
about 65 percent. Elevation is 700 to 1,400 feet. The 
average annual precipitation is 60 to 90 inches, the aver- 
age annual air temperature is 48 to 53 degrees F, and 
the frost-free period is about 160 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 10 inches thick. The 
upper 15 inches of the subsoil is reddish brown silty clay 
and clay, and the iower part is yellowish red clay and 
silty clay that extends to a depth of 62 inches or more. 

Included with this soil in mapping are areas of Apt and 
Peavine soils, which make up about 10 percent of this 
map unit, and, in areas where dikes of igneous rocks 
extrude, Klickitat soils make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 60 inches or more. Available water capacity is 8 
to 10 inches, and the water-supplying capacity is 20 to 
25 inches. Runoff is rapid, and the hazard of erosion is 
high. 

Most areas of this soil are used for timber production. 
The soil is well suited to the production of Douglas-fir. 
Red alder and bigleaf maple are common. The site index 
on the soil ranges from about 150 to 175, and the 
average site index is about 160. Based on this average 
site index, the soil is capable of producing about 12,850 
cubic feet, or 70,000 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic; this limits trafficability. 
The soil is severely compacted by equipment. The very 
steep slopes limit most operations to cable logging and 
aerial seeding. Tractor logging causes excessive disturb- 
ance. Roads and landings may need water bars and 
grass seeding to prevent erosion. Roads require a maxi- 
mum of base rock for all-season use. Construction and 
maintenance of roads is difficult because of the slope 
and hazard of slides. 

There is some hazard of plant competition. Grass, 
brush, and fern competition is especially difficult to con- 
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trol in nonstocked, cutover areas. There is little danger 
of seedling mortality. Natural regeneration is generally 
adequate, but supplemental site preparation and seeding 
or planting may be needed. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the Pacific dogwood, madrone, elder- 
berry, cascara, and other plants. Black-tailed deer use 
areas of the soil for food and cover. Numerous draws 
and drainageways are available for small ponds. Except 
for a few major creeks and springs, the drainageways 
are dry late in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides because of 
tho clay subsoil, high precipitation, and slope. 

This soil is in capability subclass Vlle. 


35C—Jory silt loam, 2 to 12 percent slopes. This 
well drained soil is in the lower foothills and on higher, 
rolling uplands. It formed in colluvium weathered from 
sedimentary and basic rocks. Slopes average about 8 
percent. Elevation is 250 to 1,200 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silt loam and light silty clay loam about 20 
inches thick. The subsoil is reddish brown and dark red- 
dish brown silty clay loam and silty clay that extends to a 
depth of 70 inches or more. 

Included with the soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils, which make up 5 per- 
cent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is medium, and the hazard of erosion 
is slight. 

Most areas of this soil are cultivated. Cereal grain, 
orchards, forage, and grass seed are the major crops. 
The soil is highly productive for these crops. It is not so 
productive or so easily tilled as other soils on terraces or 
bottom lands. 

This soil responds well to fertilizers and amendments. 
If residue is used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 25 percent of the time help to reduce 
runoff and erosion and maintain fertility and workability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 
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This soil produces good stands of Douglas-fir. It is well 
suited to Christmas trees. Mixed stands of Douglas-fir, 
Oregon white oak, and grand fir grow on this soil. The 
site index for Douglas-fir on this soil ranges from 146 to 
167, and the average site index is 160. Based on the 
average site index, the soil is capable of producing about 
12,850 cubic feet, or 70,000 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. The soil 
is sticky and plastic when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts and fills to 
permanent vegetative cover. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas of the soil. Planting Douglas-fir, using 
grassed waterways, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The principal 
limitation to homesites is the soil’s moderately slow per- 
meability, which is the major limitation for septic tank 
filter fields. Most areas of the soil are not on community 
sewage systems. 

This soil is in capability subclass lle. 


35D—Jory silt loam, 12 to 20 percent slopes. This 
well drained soil is on the lower foothills and on higher, 
rolling uplands. It formed in colluvium weathered from 
sedimentary and basic rocks. Slopes average about 18 
percent. Elevation is 350 to 1,200 feet. The average 
annual precipitation is 50 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silt loam and light silty clay loam about 20 
inches thick. The subsoil is reddish brown and dark rec- 
dish brown silty clay loam and silty clay that extends to a 
depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils, which make up about 5 
percent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is medium, and the hazard of erosion 
is moderate. 


SOIL SURVEY 


Most areas of this soil are cultivated. Cereal grain, 
orchards, forage, and grass seed are the major crops. 
The soil is highly productive for these crops. It is not so 
productive or so easily tilled as other soils on terraces or 
bottom lands. 

This soil responds well to fertilizers and amendments. 
If residues are used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 50 percent of the time help to reduce 
runoff and erosion and maintain fertility and workability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 

This soil produces good stands of Douglas-fir trees. It 
is moderately well suited to. Christmas trees. Mixed 
stands of Douglas-fir, Oregon white oak, and grand fir 
grow on the soil. The site index on the soil ranges from 
146 to 167, and the average site index is 160. Based on 
the average site index, the soil is capable of producing 
about 12,850 cubic feet, or 70,000 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are slight. This soil 
is sticky and plastic when wet; this restricts trafficablility. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts and fills to 
permanent vegetative cover. The slope may interfere 
with management and harvesting. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in.increased home construction on this soil. The principal 
limitation to homesites is the slope. Road cuts and fills 
on the soil often create unstable conditions, and the soil 
is subject to slips and slides. Most areas of the soil are 
not on community sewage systems. 

This soil is in capability subclass Ille. 


35E—Jory silt loam, 20 to 30 percent slopes. This 
well drained soil in on the lower foothills and on higher, 
rolling uplands. It formed in colluvium weathered from 
sedimentary and basic rocks. Slopes average about 25 
percent. Elevation is 250 to 1,200 feet, the average 
annual precipitation is 40 to 60 inches, the average 
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annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silt loam and light silty clay loam about 20 
inches thick. The subsoil is reddish brown and dark red- 
dish brown silty clay loarn and silty clay that extends to a 
depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils, which make up 5 per- 
cent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 io 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is rapid, and hazard of erosion is high. 

This soil is used mainly for forage crops and woods. 
Cereal grain, orchards, and grass seed are the main 
crops. The slope makes the soil poorly suited to cultiva- 
tion. To control erosion in cultivated areas, intensive 
practices, such as contour cropping, returning crop resi- 
due to the soil, rough tillage, and winter cover crops are 
needed. 

This soil responds well to fertilizers and amendments. 
If residues are used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 75 percent of the time help to reduce 
runoff and erosion and maintain fertility and workability. 

This soil produces good stands of Douglas-fir. It is 
poorly suited to Christmas trees. Mixed stands of Doug- 
las-fir, Oregon white oak, and grand fir grow on the soil. 
The site index for Douglas-fir on this soil ranges from 
150 to 160, and the average site index is 155. Based on 
the average site index, this soil is capable of producing 
about 12,400 cubic feet, or 65,800 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocky, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is sticky and plastic when wet; this restricts trafficability. 
Roads and landings need water bars and grass seeding 
cuts and fills to prevent erosion. The slope causes diffi- 
culty in management and harvesting. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction in areas adjacent to this 
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soil. The slope is the major limitation to homesites and 
roads. Most areas of the soil are not on community 
sewage systems. 

This soil is in capability subclass IVe. 


36C—Jory silty clay loam, 2 to 12 percent slopes. 
This well drained soil is on the lower foothills and on 
higher, rolling uplands that border mountainous areas. It 
formed in colluvium weathered from sedimentary and 
basic rock. Slopes average about 8 percent. Elevation is 
250 to 1,200 feet. The average annual precipitation is 40 
to 60 inches, average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 11 inches thick. The 
subsoil is reddish brown and dark reddish brown clay 
that extends to a depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils which make up 5 per- 
cent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is medium, and the hazard of erosion 
is slight. 

Most of this soil is cultivated. Cereal grain, orchards, 
forage, and grass seed are the major crops, and the soil 
is highly productive for these crops. It is not so produc- 
tive or so easily tilled as other soils on terraces or 
bottom lands. 

This soil responds well to fertilizers and amendments. 
lf residues are used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 25 percent of the time help to reduce 
runoff and erosion and maintain fertility and workability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 

This soil produces good stands of Douglas-fir. It is well 
suited to Christmas trees. Mixed stands of Douglas-fir, 
Oregon white oak, and grand fir grow on this soil. The 
site index for Douglas-fir on this soil ranges from 146 to 
167, and the average site index is 160. Based on the 
average site index, this soil is capable of producing 
about 12,850 cubic feet, or 70,000 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are slight. This soil 
is sticky and plastic when wet; this restricts trafficability. 
Roads and iandings need protection against erosion by 
constructing water bars and seeding cuts and fills to 
permanent vegetative cover. 
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The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The principal 
limitation to homesites is for septic tank filter fields which 
are limited by the soil’s moderately slow permeability. 
Most areas of this soil are not on community sewage 
systems, 

This soil is in capability subclass lle. 


36D—Jory silty clay loam, 12 to 20 percent slopes. 
This well drained soil is on the lower foothills and on 
higher, rolling uplands that border the mountainous 
areas. It formed in colluvium weathered from sedimenta- 
ry and basic rock. Slopes average about 18 percent. 
Elevation is 250 to 1,200 feet. The average annual pre- 
cipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 11 inches thick. The 
subsoil is reddish brown and dark reddish brown clay 
that extends to a depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils which make up 5 per- 
cent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is medium, and the hazard of erosion 
is moderate. 

Most of the acreage of this soil is cultivated. Cereal 
grain, orchards, forage, and grass seed are the major 
crops, and the soil is highly productive for these crops. It 
is not so productive or so easily tilled as other soils on 
terraces or bottom lands. 

This soil responds well to fertilizers and amendments. 
If residues are used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 50 percent of the time reduces runoff and 
erosion and helps to maintain fertility and workability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 


SOIL SURVEY 


This soil produces good stands of Douglas-fir trees. it 
is moderately weil suited to Christmas trees. Mixed 
stands of Douglas-fir, Oregon white oak, and grand fir 
grow on the soil. The site index for Douglas-fir on this 
soil ranges from 146 to 167, and the average site index 
is 160. Based on the average site index, this soil is 
capable of producing about 12,850 cubic feet, or 70,000 
board feet (International rule, one-fourth inch kerf), of 
merchantable timber from a fully stocked, even-aged 
stand of 80-year-old trees. 

This soil is sticky and plastic when wet; this restricts 
trafficability. There are some limitations to the use of 
equipment. Roads and landings need protection against 
erosion by constructing water bars and seeding cuts and 
fills to permanent vegetative cover. The slope may inter- 
fere with management and harvesting. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasants, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. Slope is the 
major limitation for homesites. Road cuts and fills often 
create unstable conditions because these areas are sub- 
ject to slips and slides. Most areas of the soil are not on 
community sewage systems. 

This soil is in capability subclass Ille. 


36E—Jory silty clay loam, 20 to 30 percent slopes. 
This well drained soil is on the lower foothills and on 
higher, rolling uplands that border the mountainous 
areas. It formed in colluvium weathered from sedimenta- 
ry and basic rock. Slopes average about 25 percent. 
Elevation is 250 to 1,200 feet. The average annual pre- 
cipitation is 40 to 60 inches, the average annual air 
temperature is 52 to 54 degrees F, and the frost-free 
period is 165 to 200 days. 

in a representative profile, the surface layer is dark 
reddish brown silty clay loam about 11 inches thick. The 
subsoil is reddish brown and dark reddish brown clay 
that extends to a depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils, which make up 5 per- 
cent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
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28 inches. Runoff is rapid, and the hazard of erosion is 
high. 

This soil is used principally for forage crops and forest- 
ry, and cereal grain, orchards, and grass seed are also 
grown. The slope makes the soil poorly suited to cultiva- 
tion. To control erosion in cultivated areas, farmers need 
such intensive practices as contour cropping, use of crop 
residue, rough tillage, and winter cover crops. 

This soil responds well to fertilizers and amendments. 
if residues are used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 75 percent of the time help to reduce 
runoff and erosion and maintain fertility and workability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 

This soil produces good stands of Douglas-fir. It is 
poorly suited to Christmas trees. Mixed stands of Doug- 
las-fir, Oregon white oak, and grand fir grow on the soil. 
The site index for Douglas-fir on this soil ranges from 
150 to 160, and the average site index is 155. Based on 
the average site index, the soil is capable of producing 
about 12,400 cubic feet, or 65,800 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are slight. This soil 
is sticky and plastic when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts and fills to 
permanent vegetative cover. The slope causes difficulty 
in management and harvesting. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction in areas adjacent to this 
soil. The slope is a limitation to roads and homesites. 
Building roads on the soil often causes instability and 
susceptibility to slippage. Most areas of the soil are not 
on community sewage systems. 

This soil is in capability subclass |Ve. 


37D—Jory silty clay loam, 2 to 30 percent slopes. 
This well drained soil is on the lower foothills and on 
higher, rolling uplands that border the mountainous area. 
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It formed in colluvium weathered from sedimentary and 
basic rock. Slopes average about 15 percent. Elevation 
is 250 to 1,200 feet. The average annual precipitation is 
AQ to 60 inches, the average annual air temperature is 
52 to 54 degrees F, and the frost-free period is 165 to 
200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 11 inches thick. The 
subsoil is reddish brown and dark reddish brown clay 
that extends to a depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Bellpine soils, which make up 5 per- 
cent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is medium, and the hazard of erosion 
is slight. 

This soil is used principally for timber production. 
Christmas tree production is well suited to the less slop- 
ing areas. Some areas of the soil are in stands of 
Oregon white oak and grass. The less sloping areas also 
are suited to cultivation. The soil is well suited to the 
commercial production of Douglas-fir. Mixed stands of 
Douglas-fir, Oregon white oak, and grand fir are on this 
soil. The average site index for Douglas-fir is about 160. 
Based on the average site index, this soil is capable of 
producing about 12,850 cubic feet, or 70,000 board feet 
(International rule, one-fourth inch kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

Limitations to the use of equipment are slight. Roads 
and landings need erosion protection by constructing 
water bars and seeding cuts and fills and skid roads to a 
permanent vegetative cover. Roads on this soil need a 
maximum of base rock for all-season use. 

The crops and natural vegetation on this soil and adja- 
cent, cultivated soils provide food and cover for ring- 
necked pheasant, California quail, and bobwhite quail. 
Ruffed grouse, mountain quail, and band-tailed pigeons 
are common in wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses. These birds feed on the fruit and seeds of 
trees and shrubs. Black-tailed deer are common in both 
cultivated and uncultivated areas. Planting Douglas-fir, 
using grassed waterways, planting along roadsides, and 
maintaining fence rows and brushy areas improve the 
cover and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction in areas adjacent to this 
soil. Some of the more gently sloping areas of the soil 
are suited to home construction, but septic tank filter 
fields have a major limitation because of the moderately 
slow permeability. The steeper areas of this soil have 
major limitations for dwellings and roads. Most areas of 
the soil are not on community sewage systems. 
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This soil is in capability subclass Vle. 


37E—Jory silty clay loam, 30 to 50 percent slopes. 
This well drained soil is on the lower foothills and higher 
rolling uplands that border the mountainous area. The 
soil formed in colluvium weathered from sedimentary and 
basic rock. Slopes average about 40 percent. Elevation 
is 250 to 1,200 feet. The average annual precipitation is 
40 to 60 inches, the average annual air temperature is 
52 to 54 degrees F, and the frost-free period is 165 to 
200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 11 inches thick. The 
subsoil is reddish brown and dark reddish brown clay 
that extends to a depth of 70 inches or more. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up about 5 to 10 percent of 
this map unit, and Belipine soils, which make up about 5 
percent. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. Available water capacity is 
9 to 11 inches, and the water-supplying capacity is 25 to 
28 inches. Runoff is rapid, and the hazard of erosion is 
high. 

This soil is used principally for timber production. 
Some areas are in natural stands of Oregon white oak 
and grass. The slope makes this soil unsuited to cultiva- 
tion. Pasture management includes limited tilling. 

This soil is well suited to the production of commercial 
stands of Douglas-fir. It is not well suited to Christmas 
tree production. Mixed stands of Douglas-fir, Oregon 
white oak, and grand fir are on the soil. The site index 
for Douglas-fir on this soil ranges from 142 to 161, and 
the average site index is 153. Based on the average site 
index, the soil is capable of producing about 12,200 
cubic feet, or 64,100 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. Roads 
and landings need water bars and grass seeding to pre- 
vent erosion. Roads need a maximum of base rock for 
all-season use. The slope causes difficulty in manage- 
ment and harvesting. 

The crops and natural vegetation on this soil and sur- 
rounding cultivated areas provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. Ruffed grouse, mountain quail, and band-tailed pi- 
geons are common in wooded areas of Oregon white 
oak, Douglas-fir, hazel, bigleaf maple, and other trees, 
shrubs, and grasses. These birds feed on the fruit and 
seeds of trees and shrubs. Black-tailed deer are 
common in both cultivated and uncultivated areas. Plant- 
ing Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction in areas adjacent to this 
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soil. This soil has major limitations for dwellings and 
roads because of the slope. Building roads on the soil 
often causes instability and susceptibility to slippage. 
Most areas of the soil are not on community sewage 
systems. 

This soil is in capability subclass Vle. 


38E—Kilchis stony loam, 3 to 30 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. It formed in gravelly residuum and 
colluvium weathered from igneous rock. Bedrock is at a 
depth of 12 to 20 inches. Slopes average about 20 
nercent. Elevation is 1,100 to 2,600 feet. The average 
annual precipitation is 80 to 120 inches, the average 
annual air temperature is about 45 to 53 degrees F, and 
the frost-free period is about 145 to 180 days. 

In a representative profile the surface layer is dark 
reddish brown stony and very gravelly loam about 8 
inches thick. The subsoil is dark reddish brown very 
gravelly joam about 7 inches thick. Fractured diorite is at 
a depth of 15 inches. 

Included with this soil in mapping are areas of Klickitat 
soils, which make up about 10 percent of this map unit, 
and Hembre and Blachly soils, which make up 5 percent. 
Some areas of Rock outcrop are included. 

Permeability is moderately rapid. Effective rooting 
depth is 12 to 20 inches. Available water capacity is 1 
inch to 2 inches. Water-supplying capacity is 16 to 20 
inches. Runoff is medium, and the hazard of erosion is 
high. 

This soil is used for timber production. It has fair suit- 
ability for the production of Douglas-fir. Bigleaf maple is 
common, and red alder is on lower slopes and in drain- 
ageways. The site index for Douglas fir on this soil is 
about 118. Based on this site index, this soil is capable 
of producing about 8,300 cubic feet, or 21,200 board 
feet (international rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

Limitations to the use of equipment are few. This soil 
is stable, and trafficability is good. The soil forms a good 
road base, and road cuts are quite stable. Stones and 
rocks, however, interfere with harvesting, site prepara- 
tion, planting, and roadbuilding. 

Plant competition is a slight hazard, and stands of 
Douglas-fir may develop slowly after harvesting. Plant 
competition is especially difficult to control in old, poorly 
stocked, cutover areas. There is some danger of seed- 
ling mortality. Some loss of trees can be expected as a 
result of drought in summer and of shrub and grass 
competition, particularly on south-facing slopes where 
natural regeneration is often spotty. Site preparation, 
seeding, and planting are needed. Weeding and thinning 
may be needed for good stand development. There is 
some hazard of windthrow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous. Small herds of Roosevelt elk are in the ex- 
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treme western part of the ‘county. Areas of this soil are 
often closed to entry in summer and early in fall because 
of low humidity and high danger of fire. Except for a few 
major creeks and springs, the drainageways are dry in 
July, August, and September. Cool sea breezes and fog 
often add moisture during this period. There are numer- 
ous draws and drainageways where small ponds could 
be built. 

The slope and shallowness of the soil are the major 
limitations to homesites. 

This soil is in capability subclass Vis. 


38F—Kilchis stony loam, 60 to 90 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. It formed in gravelly residuum and 
colluvium weathered from igneous rock. It is underlain by 
bedrock at a depth of 12 to 20 inches. Slopes average 
about 65 percent. Elevation is 1,100 to 2,600 feet. The 
average annual precipitation is 80 to 120 inches, the 
average annual air temperature is about 45 to 53 de- 
grees F, and the frost-free period is about 160 to 200 
days. 

In a representative profile, the surface layer is dark 
reddish brown stony and very gravelly loam about 8 
inches thick. The subsoil is dark reddish brown very 
gravelly loam about 7 inches thick. Fractured diorite is at 
a depth of 15 inches. 

Included with this soil in mapping are areas of Klickitat 
soils, which make up about 10 percent of this map unit, 
and Hembre and Blachly soils, which make up 5 percent. 
Some areas of Rock outcrop are included. 

Permeability is moderately rapid. Effective rooting 
depth is 12 to 20 inches. Available water capacity is 1 
inch to 2 inches, and the water-supplying capacity is 16 
to 20 inches. Runoff is very rapid, and the hazard of 
erosion is high. 

This soil is used for timber production. It has fair suit- 
ability for the production of Douglas-fir. Bigleaf maple is 
common, and red alder is on lower slopes and in drain- 
ageways. The site index for Douglas-fir on this soil is 
about 118. Based on this site index, this soil is capable 
of producing about 8,300 cubic feet, or 21,200 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

Limitations to the use of equipment are major. The 
very steep slopes limit most operations to cable logging, 
aerial seeding, and weeding. Very steep slopes, stones, 
and rocks interfere with site preparation, planting, road- 
building, and intermediate harvesting by tractor logging. 
Construction and maintenance of roads is difficult be- 
cause of very steep slopes and depth to rock. 

Plant competition is a slight hazard, and stands of 
Douglas-fir develop slowly in some areas after harvest- 
ing. Plant competition is especially difficult to control in 
old, poorly stocked cutover areas. There is some danger 
of seedling mortality. Some loss of trees can be expect- 
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ed as a result of drought in summer and of shrub and 
grass competition, particularly on south-facing slopes 
where natural regeneration is often spotty. Site prepara- 
tion, seeding, and planting are needed. Weeding and 
thinning may be needed for good stand development. 
There is some hazard of windthrow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Smail herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope and shallowness of the soil are major limita- 
tions to homesites. 

This soil is in capability subclass VIls. 


39F—Kilchis-Klickitat complex, 60 to 90 percent 
slopes. This complex consists of well drained soils in 
mountainous topography in the Coast Range. These 
soils formed in residuum and colluvium weathered from 
igneous rock. They are shallow to deep over bedrock. 
Slopes average about 70 percent. Elevation is 1,100 to 
2,600 feet. The average annual precipitation is 80 to 120 
inches, the average annual air temperature is 45 to 53 
degrees F, and the frost-free period is 160 to 200 days. 

The Kilchis soil is on the steeper side slopes and in 
convex areas. It makes up about 50 percent of the 
complex. The Klickitat soil is on the less steep side 
slopes and broader ridges and in depressional drain- 
ageways. It makes up abut 35 percent of the complex. 

In a representative profile of the Kilchis soil, the sur- 
face layer is dark reddish brown gravelly and very gravel- 
ly loam about 8 inches thick. The subsoil is dark reddish 
brown very gravelly loam about 7 inches thick. Fractured 
diorite is at a depth of 15 inches. 

Permeability is moderately rapid in the Kilchis soil. 
Effective rooting depth is 12 to 20 inches. Available 
water capacity is 1 inch to 2 inches, and the water- 
supplying capacity is 16 to 20 inches. Runoff is very 
rapid, and the hazard of erosion is high. 

In a representative profile of the Klickitat soil, the sur- 
face layer is dark reddish brown gravelly clay loam about 
7 inches thick. The upper 8 inches of the subsoil is dark 
reddish brown gravelly clay loam, and the lower 27 
inches is reddish brown very gravelly clay loam. Frac- 
tured basalt is at a depth of 42 inches. 

Permeability is moderate in the Klickitat soil. Effective 
rooting depth is 36 to 50 inches. Available water capacity 
is 2 to 4 inches, and the water-supplying capacity is 17 
to 19 inches. Runoff is very rapid, and the hazard of 
erosion is high. 
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Included with this complex in mapping are areas of 
Biachly soils that make up about 15 percent of the unit. 
Some areas of Rock outcrop are also included. 

These soils are used for timber production. The site 
index for Douglas-fir is about 118 on the Kilchis soil and 
about 145 on the Klickitat soil. Based on these site 
indices, this unit is capable of producing about 8,300 to 
11,300 cubic feet, or 31,200 to 56,900 board feet (Inter- 
national rule, one-fourth inch kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

Limitations to the use of equipment are major. The 
very steep slopes limit most operations to cable logging 
(fig. 11), aerial seeding, and weeding. Very steep slopes, 
stones, and rocks interfere with site preparation, plant- 
ing, roadbuilding, and intermediate harvest cutting by 
tractor logging. Construction and maintenance of roads 
is difficult because of the very steep slopes and depth to 
bedrock. 

Plant competition is a slight hazard, and stands of 
Douglas-fir develop slowly in some areas after harvest- 
ing. Plant competition is especially difficult to control in 
old, poorly stocked, cutover areas. There is some danger 
of seedling mortality. Some loss can be expected from 
drought in summer and from shrub and grass competi- 
tion, particularly on south-facing slopes where natural 
regeneration is often spotty. Site preparation, seeding, 
and planting are needed. Weeding and thinning are 
needed in some areas for good stand development. The 
windthrow hazard is minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous in areas of this complex. Small herds of Roo- 
sevelt elk are in the extreme western part of the county. 
Areas of this complex are often closed to entry in 
summer and early in fall because of low humidity and 
high danger of fire. Except for a few major creeks and 
springs, the drainageways are dry in July, August, and 
September. Cool sea breezes and fog often add mois- 
ture during this period. There are numerous draws and 
drainageways where small ponds could be built. 

The slope and the shallowness of the soils in this 
complex are the major limitations to homesites. 

This complex is in capability subclass VIls. 


40D—Kilowan gravelly silty clay loam, 3 to 25 per- 
cent slopes. This well drained soil is in mountainous 
topography in the Coast Range. The soil formed in re- 
siduum and colluvium weathered from mixed rock. Sedi- 
mentary bedrock is at a depth of 20 to 40 inches. Slopes 
average about 20 percent. Elevation is 250 to 1,800 feet. 
The average annual precipitation is 80 to 120 inches, the 
average annual air temperature is 45 to 53 degrees F, 
and the frost-free period is about 145 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silty clay loam and silty clay loam 
about 13 inches thick. The subsoil is yellowish red silty 
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clay about 11 inches thick. Partly weathered fractured 
siltstone is at a depth of 24 inches. 

Included with this soil in mapping are areas of Blachly, 
Hembre, and Klickitat soils, which make up about 15 
percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production, and it is very 
well suited to the production of Douglas-fir. The site 
index for Douglas-fir on this soil ranges from 131 to 160, 
and the average site index is about 145. Based on the 
average site index, this soil is capable of producing 
about 11,300 cubic feet, or 56,900 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are major. When 
this soil is wet, it is sticky and plastic; this limits trafficabi- 
lity. The soil is severely compacted by equipment. Cable 
logging is desirable because tractor logging causes ex- 
cessive disturbance. Roads and landings may need 
water bars and grass seeding to prevent erosion. Roads 
require a maximum of base rock for all-season use. 

Plant competition is a slight hazard. Grass, brush, and 
fern competition is especially difficult to control in non- 
stocked, cutover areas. There is little danger of seedling 
mortality. Natural regeneration is generally adequate, but 
supplemental site preparation and seeding or planting 
may be needed. The hazard of windthrow is minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vle. 


40E—Kilowan gravelly silty clay loam, 25 to 50 per- 
cent slopes. This well drained soil is in mountainous 
topography in the Coast Range. The soil formed in re- 
siduum and colluvium weathered from mixed rock. Sedi- 
mentary bedrock is at a depth of 20 to 40 inches. Slopes 
average about 40 percent. Elevation is 250 to 1,800 feet. 
The average annual precipitation is 80 to 120 inches, the 
average annual air temperature is 45 to 53 degrees F, 
and the frost-free period is about 160 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silty clay loam and silty clay loam 
about 13 inches thick. The subsoil is yellowish red silty 
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clay about 11 inches thick. Partly weathered fractured 
siltstone is at a depth of 24 inches. 

Included with this soil in mapping are areas of Blachly, 
Hembre, and Klickitat soils, which make up about 15 
percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production, and it is very 
well suited to the production of Douglas-fir. The site 
index for Douglas-fir on this soil ranges from 131 to 160, 
and the average site index is about 145. Based on the 
average site index, this soil is capable of producing 
about 11,300 cubic feet, or 56,900 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
for a fully stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. When 
this soil is wet, it is sticky and plastic; this limits trafficabi- 
lity. The soil is severely compacted by equipment. Cable 
logging is desirable because tractor logging causes ex- 
cessive disturbance. Roads and landings may need 
water bars and grass seeding to control erosion. Roads 
require a maximum base rock for all-season use. 

Plant competition is a slight hazard. Grass, brush, and 
fern competition may be especially difficult to control in 
nonstocked, cutover areas. There is little danger of 
seedling mortality. Natural regeneration is generally ade- 
quate, but supplemental site preparation and seeding or 
planting may be needed. The hazard of windthrow is 
minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vle. 


40F—Kilowan gravelly silty clay loam, 50 to 75 per- 
cent slopes. This well drained soil is in mountainous 
topography in the Coast Range. The soil formed in re- 
siduum and colluvium weathered from mixed rock. Sedi- 
mentary bedrock is at a depth of 20 to 40 inches. Slopes 
average about 60 percent. Elevation is 250 to 1,800 feet. 
The average annual precipitation is 80 to 120 inches, the 
average annual air temperature is 45 to 53 degrees F, 
and the frost-free period is about 145 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silty clay loam and silty clay loam 
about 13 inches thick. The subsoil is yellowish red silty 
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clay about 11 inches thick. Partly weathered fractured 
siltstone is at a depth of 24 inches. 

Included with this soil in mapping are areas of Blachly, 
Hembre, and Klickitat soils, which make up about 15 
percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is very rapid, and the hazard of erosion is 
high. 

This soil is used for timber production, and it is very 
well suited to the production of Douglas-fir. The site 
index for Douglas-fir on this soil ranges from 131 to 160, 
and the average site index is about 145. Based on the 
average site index, this soil is capable of producing 
about 11,300 cubic feet, or 56,900 board feet (interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are major. When 
this soil is wet, it is sticky and plastic; this limits trafficabi- 
lity. The soil is severely compacted by equipment. The 
slope limits most operations to cable logging, aerial 
seeding, and weed control. Tractor logging causes 
severe disturbance in very steep areas. Roads and land- 
ings may need water bars and grass seeding to control 
erosion. Roads require a maximum of base rock for all- 
season use. Construction and maintenance of roads is 
difficult because of the slope and hazard of slides. 

Plant competition is a slight hazard. Grass, brush, and 
fern competition may be especially difficult to control in 
nonstocked, cutover areas. There is little danger of 
seedling mortality. Natural regeneration is generally ade- 
quate, but supplemental site preparation and seeding or 
planting may be needed. The hazard of windthrow is 
minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vlle. 


41D—Klickitat gravelly clay loam, 3 to 30 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in gravelly and 
cobbly residuum and coliuvium weathered from basic 
igneous rock. Basalt is at a depth of 40 to 50 inches. 
Slopes average about 20 percent. Elevation is 1,100 to 
2,600 feet. The average annual precipitation is 60 to 120 
inches, the average annual air temperature is about 45 
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to 53 degrees F, and the frost-free period is about 160 
to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly clay loam about 7 inches thick. 
The upper 8 inches of the subsoil is dark reddish brown 
gravelly clay loam, and the lower 27 inches is reddish 
brown very gravelly clay loam. Fractured basalt is at a 
depth of 42 inches. 

Included with this soil in mapping are areas of Kilchis, 
Blachly, Honeygrove, and Marty soils, which make up 
about 15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 36 
to 50 inches. Available water capacity is 2 to 4 inches, 
and the water-supplying capacity is 17 to 19 inches. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used for timber production, and it is well 
suited to the production of Douglas-fir. Bigleaf maple is 
common, and red alder is on lower slopes. The site 
index for Douglas-fir on this soil ranges from 135 to 160, 
and the average site index is about 145. Based on the 
average site index, this soil is capable of producing 
about 11,300 cubic feet, or 56,900 board feet (interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stock, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is stable and trafficability is good. The soil forms a good 
road base, and road cuts are quite stable. Roads and 
landings need water bars and grass seeding to prevent 
erosion. 

Plant competition is slight, so stands of Douglas-fir 
may develop slowly after harvesting. Plant competition is 
especially difficult to control in old, poorly stocked, cu- 
tover areas. There is some danger of seedling mortality. 
Some loss of trees can be expected as a result of 
drought and shrub and grass competition, particularly on 
south-facing slopes where natural regeneration is often 
spotty. Site preparation, seeding, and planting are 
needed. Weeding and thinning may be needed for good 
stand development. The hazard of windthrow is minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of the low humidity and high danger of fire. 
Except for a few major creeks and springs, the drain- 
ageways are dry in July, August, and September. Cool 
sea breezes and fog often add moisture during this 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vls. 


41E—Klickitat gravelly clay loam, 30 to 50 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in gravelly and 
cobbly residuum and colluvium weathered from basic 
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igneous rock. Basalt is at a depth of 40 to 50 inches. 
Slopes average about 40 percent. Elevation is 1,100 to 
2,700 feet. The average annual precipitation is 80 to 120 
inches, the average annual air temperature is about 45 
to 53 degrees F, and the frost-free period is about 160 
to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly clay loam about 7 inches thick. 
The upper 8 inches of the subsoil is dark reddish brown 
gravelly clay loam, and the lower 27 inches is reddish 
brown very gravelly clay loam. Fractured basalt is at a 
depth of 42 inches. 

Included with this soil in mapping are areas of Kilchis, 
Blachly, Honeygrove, and Marty soils, which make up 
about 15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 36 
to 50 inches. Available water capacity is 2 to 4 inches, 
and the water-supplying capacity is 17 to 19 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production, and it is well 
suited to Douglas-fir. Bigleaf maple is common, and 
red alder is on lower slopes. The site index for Douglas-fir 
on this soil ranges from 135 to 160, and the average 
site index is about 145. Based on the average 
site index, this soil is capable of producing about 11,300 
cubic feet, or 56,900 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a_ fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to use of equipment are slight. The slope 
limits some operations to cable logging, aerial seeding, 
and weeding. The slope, stones, and rocks interfere with 
site preparation, planting; road building, and intermediate 
harvesting by tractor logging. This soil forms a good road 
base and road cuts are quite stable. Roads and landings 
need water bars and grass seeding to prevent erosion. 

Plant competition is a slight hazard, so stands of 
Douglas-fir may develop slowly after harvesting. Plant 
competition is especially difficult to contro! in old, poorly 
stocked, cutover areas. There is some danger of seed- 
ling mortality. Some loss of trees can be expected as a 
result of drought and shrub and grass competition, par- 
ticularly on south-facing slopes where natural regenera- 
tion is often spotty. Site preparation and seeding and 
planting are needed. Weeding and thinning may be 
needed for good stand development. The hazard of 
windthrow is minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this dry 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. 
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This soil is in capability subclass VIs. 


41F—Klickitat gravelly clay loam, 50 to 75 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in gravelly and 
cobbly residuum and coliuvium weathered from basic 
igneous rock. Basalt is at a depth of 40 to 50 inches. 
Slopes average about 65 percent. Elevation is 1,100 to 
2,600 feet. The average annual precipitation is 80 to 120 
inches, the average annual air temperature is about 45 
to 53 degree F, and the frost-free period is about 160 to 
200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly clay loam about 7 inches thick. 
The upper 8 inches of the subsoil is dark reddish brown 
gravelly clay loam, and the lower 27 inches is reddish 
brown very gravelly clay loam. Fractured basalt is at a 
depth of 42 inches. 

Included with this soil in mapping are areas of Kilchis, 
Blachly, Honeygrove, and Marty soils, which make up 
about 15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 36 
to 50 inches. Available water capacity is 2 to 4 inches, 
and the water-supplying capacity is 17 to 19 inches. 
Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production, and it is well 
suited to Douglas-fir. Bigleaf maple is common, and 
red alder is on lower slopes. The site index for Douglas-fir 
on this soil ranges from 135 to 160, and the average 
site index is about 145. Based on the average 
site index, this soil is capable of producing about 11,300 
cubic feet, or 56,900 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a_ fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. The 
slope limits most operations to cable logging, aerial 
seeding, and weeding. Very steep slopes, stones, and 
rock outcrops interfere with site preparation, planting, 
road building, and intermediate harvesting by tractor log- 
ging. Construction and maintenance of roads is difficult 
because of very steep slopes (fig. 12). Roads and land- 
ings need water bars and grass seeding to prevent ero- 
sion. 

Plant competition is a slight hazard, so stands of 
Douglas-fir may develop slowly after harvesting. Plant 
competition is especially difficult to control in old, poorly 
stocked, cutover areas. There is some danger of seed- 
ling mortality. Some loss of trees can be expected as a 
result of drought and of shrub and grass competition, 
particularly on south-facing slopes where natural regen- 
eration is often spotty. Site preparation, seeding, and 
planting are needed. Weeding and thinning may be 
needed for good stand development. The hazard of 
windthrow is minimal. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 


57 


soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes often add moisture during this period. There are 
numerous draws and drainageways where small ponds 
could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass VIls. 


42B—Knappa silt loam, 0 to 7 percent slopes. This 
well drained soil is on terraces above the flood plain. It 
formed in silty alluvium. Slopes average about 4 percent. 
Elevation is 350 to 1,200 feet. The average annual pre- 
cipitation is 70 to 130 inches, the average annual air 
temperature is 48 to 52 degrees F, and the frost-free 
period is 145 to 180 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 12 inches thick. The 
subsoil is dark brown and yellowish brown silty clay loam 
about 30 inches thick. The substratum is variegated, light 
brownish gray, yellowish brown, and pale brown silty clay 
loam that extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Brenner 
and a loamy alluvial soil, which make up about 15 per- 
cent of this map unit. 

Permeability is moderate. Effective rooting depth is 
more than 60 inches. Available water capacity is 10 to 
12 inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for timber production. Smaller 
acreages are used for hay and pasture. The soil is well 
suited to the production of Douglas-fir. Bigleaf maple and 
red alder are also common. The site index for Douglas-fir 
on this soil ranges from 160 to 180, and the average site 
index is about 170. Based on this average site index, this 
soil is capable of producing about 14,500 cubic feet, or 
78,400 board feet (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. Roads 
and skid trails are unusable and trafficability is restricted 
when this soil is wet. Compaction can become a major 
concern if the soil is used when wet. 

Plant competition is a major hazard. Salal, bracken- 
fern, and vine maple are very aggressive and often pre- 
vent establishment of conifers. There is little danger of 
seedling mortality. Natural regeneration is generally good 
but may need to be supplemented with site preparation, 
seeding, and planting. There is little hazard of windthrow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Rooseveit elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
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are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

Hazards for septic tank absorption fields, dwellings, 
and commercial buildings are slight. There is some 
hazard for local roads and streets because of the low 
strength of the soil. 

This soil is in capability subclass lle. 


43D—Luckiamute very shaly loam, 3 to 30 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in shaly residu- 
um and colluvium weathered from sedimentary rock. 
Shale is at a depth of 12 to 20 inches. Slopes average 
about 20 percent. Elevation is 1,900 to 3,000 feet. The 
average annual precipitation is 90 to 150 inches, the 
average annual air temperature is 41 to 45 degrees F, 
and the frost-free period is about 80 to 100 days. 

In a representative profile, the surface layer is brown 
very shaly loam about 3 inches thick. The subsoil is 
brown very shaly clay loam about 13 inches thick. Frac- 
tured shale is at a depth of 16 inches. 

Included with this soil in mapping are areas of Lurnick, 
Valsetz, and Yellowstone soils, which make up about 15 
percent of this map unit. 

Permeability is moderate. Effective rooting depth is 14 
to 20 inches. Available water capacity is 1.0 inch to 2.5 
inches, and the water-supplying capacity is 12 to 14 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production. The soil has fair 
suitability for Douglas-fir. Noble fir and hemlock are in 
mixed stands with Douglas-fir. The site index for Doug- 
las-fir on this soil ranges from 90 to 111, and the aver- 
age site index is about 100. Based on the average site 
index, this soil is capable of producing about 6,200 cubic 
feet, or 16,300 board feet (International rule, one-fourth 
inch kerf), of merchantable timber from a fully stocked, 
even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. The soil 
is stable and trafficaility is good. Roads and landings 
need water bars and grass seeding to prevent erosion. 

Piant competition from salal, brackenfern, and vine 
maple is a hazard, which often prevents establishment of 
conifer seedlings. This soil is generally covered with 
snow for long periods in winter. There is some danger of 
seedling mortality. Natural regeneration is generally slow 
and may need to be supplemented with site preparation, 
seeding, and planting. Seeding and thinning are needed 
for good stand development. There is some hazard of 
windthrow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
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for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass VIs. 


43F—Luckiamute very shaly loam, 30 to 75 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in shaly residu- 
um and colluvium weathered from sedimentary rock. 
Shale bedrock is at a depth of 12 to 20 inches. Slopes 
average about 60 percent. Elevations range from 1,900 
to 3,000 feet. The average annual precipitation is 90 to 
150 inches, the average annual air temperature is 41 to 
45 degrees F, and the frost-free period is about 80 to 
100 days. 

In a representative profile, the surface layer is brown 
very shaly loam about 3 inches thick. The subsoil is 
brown very shaly clay loam about 13 inches thick. Frac- 
tured shale is at a depth of 16 inches. 

Included with this soil in mapping are areas of Lurnick, 
Valsetz, and Yellowstone soils, which make up about 15 
percent of the map unit. 

Permeability is moderate. Effective rooting depth is 14 
to 20 inches. Available water capacity is 1.0 inch to 2.5 
inches, and the water-supplying capacity is 12 to 14 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. The soil has fair 
Suitability for Douglas-fir. Noble fir and hemlock are in 
mixed stands with Douglas-fir. The site index for Doug- 
las-fir on this soil ranges from 90 to 111, and the aver- 
age site index is about 100. Based on the average site 
index, this soil is capable of producing about 6,200 cubic 
feet, or 16,300 board feet (International rule, one-fourth 
inch kerf), of merchantable timber from a fully stocked, 
even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. The 
slope limits most operations to cable logging, aerial 
seeding, and weeding. The slope also interferes with site 
preparation, planting, roadbuilding, and intermediate har- 
vesting by tractor logging. Roads and landings should be 
protected with water bars and seeded to grass to control 
erosion. 

Plant competition from salal, brackenfern, and vine 
maple is a hazard, which often prevents establishment of 
conifer seedlings. Plant competition is especially difficult 
to control in poorly stocked areas. The soil is generally 
covered with snow for long periods in winter. It is often 
dry in summer, especially on south-facing slopes. There 
is some danger of seedling mortality. Natura! regenera- 
tion is slow, and some supplemental site preparation 
may be needed. The slope, however, severely limits 
most management operations. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 


POLK COUNTY, OREGON 


in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Coo! sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vils. 


44D—Lurnick gravelly loam, 3 to 30 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in residuum and 
colluvium weathered from sedimentary rock. Siltstone is 
at a depth of 20 to 40 inches. Slopes average about 20 
percent. Elevation is 1,900 to 3,000 feet. The average 
annual precipitation is 90 to 150 inches, the average 
annual air temperature is 41 to 45 degrees F, and the 
frost-free period is about 90 to 100 days. 

In a representative profile, the surface layer is very 
dark grayish brown gravelly loam about 9 inches thick. 
The upper 6 inches of the subsoil is dark brown gravelly 
silty clay loam, and the lower 15 inches is dark yellowish 
brown very gravelly silty clay. Fractured siltstone is at a 
depth of 30 inches. 

Included with this soil in mapping are areas of Luckia- 
mute, Valsetz, and Yellowstone soils, which make up 
about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 14 to 20 inches. Availabie water capacity is 1.0 
inch to 2.5 inches, and the water-supplying capacity is 
12 to 14 inches. Runoff is medium, and the hazard of 
erosion is moderate. 

This soil is used for timber production, and it has fair 
suitability for Douglas-fir. Noble fir and hemlock are in 
mixed stands with Douglas-fir. The site index for Doug- 
las-fir on the soil ranges from 111 to 119, and the aver- 
age site index is about 115. Based on the average site 
index, the soil is capable of producing about 7,900 cubic 
feet, or 28,300 board feet (International rule, one-fourth 
inch kerf), of merchantable timber from a fully stocked, 
even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. When 
wet, this soil is sticky and plastic. Cable logging avoids 
the excessive disturbance and compaction caused by 
tractor logging. This soil is generally covered with snow 
for long periods in winter. Roads and landings need 
water bars and grass seeding to prevent erosion. 

Some plant competition, mainly from salal, bracken- 
fern, and vine maple, often prevents establishment of 
conifer seediings. Because this soil often is dry in 
summer, seedling mortality is a danger. Natural regen- 
eration is generally slow and may need to be supple- 
mented with site preparation, seeding, and planting. 
Seeding and thinning are needed for good stand devel- 
opment. There is some hazard of windthrow. 
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Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
months because of low humidity and high danger of fire. 
Except for a few major creeks and springs, the drain- 
ageways are dry in July, August, and September. Cool 
sea breezes and fog often add moisture during this 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass VIs. 


44E—Lurnick gravelly loam, 30 to 50 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil developed in residuum 
and colluvium weathered from sedimentary rock. Silt- 
stone is at a depth of 20 to 40 inches. Slopes average 
about 40 percent. Elevation is 1,900 to 3,000 feet. The 
average annual precipitation is 90 to 180 inches, the 
average annual air temperature is 41 to 45 degrees F, 
and the frost-free period is about 90 to 110 days. 

In a representative profile, the surface layer is very 
dark grayish brown gravelly loam about 9 inches thick. 
The upper 6 inches of the subsoil is dark brown gravelly 
silty clay loam, and the lower 15 inches is dark yellowish 
brown very gravelly silty clay. Fractured siltstone is at a 
depth of 30 inches. 

Included with this soil in mapping are areas of Valsetz 
and Yellowstone soils, which make up about 15 percent 
of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 14 to 20 inches. Available water capacity is 1.0 
inch to 2.5 inches, and the water-supplying capacity is 
12 to 14 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This soil is used for timber production, and it has fair 
suitability for Douglas-fir. Noble fir and hemlock are in 
mixed stands with Douglas-fir. The site index for Doug- 
las-fir on this soil ranges from 111 to 119, and the 
average site index is about 115. Based on the average 
site index, this soil is capable of producing about 7,900 
cubic feet, or 28,300 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a_ fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. When 
wet, this soil is sticky and plastic and compacts easily. 
Cable logging avoids the excessive disturbance and 
compaction caused by tractor logging. The slope and 
rock outcrops interfere with site preparation, planting, 
roadbuilding, and intermediate harvesting by tractor log- 
ging. This soil is generally covered with snow for long 
periods in winter. Roads and landings should be protect- 
ed by water bars and seeded to grass to prevent ero- 
sion. 

Plant competition is slight. It is especially difficult to 
control in nonstocked areas. There is some danger of 
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seedling mortality. This soil often is dry in summer 
months, especially on south-facing slopes. Since natural 
regeneration is slow, some supplemental site preparation 
and planting is needed. Weeding and thinning may be 
required for good stand development. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass VIls. 


44F—Lurnick gravelly loam, 50 to 75 percent 
slopes. This well drained soil is in mountainous topogra- 
phy in the Coast Range. The soil formed in residuum and 
colluvium weathered from sedimentary rock. Siltstone is 
at a depth of 20 to 40 inches. Slopes average about 60 
percent. Elevation is 1,900 to 3,000 feet. The average 
annual precipitation is 90 to 180 inches, the average 
annual air temperature is 41 to 45 degrees F, and the 
frost-free period is about 90 to 110 days. 

In a representative profile, the surface layer is very 
dark grayish brown gravelly loam about 9 inches thick. 
The upper 6 inches of the subsoil is dark brown gravelly 
silty clay loam, and the lower 15 inches is dark yellowish 
brown very gravelly silty clay. Fractured siltstone is at a 
depth of 30 inches. 

Included with this soil in mapping are areas of Valsetz 
and Yellowstone soils, which make up about 15 percent 
of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 14 to 20 inches. Available water capacity is 1.0 
inch to 2.5 inches, and the water-supplying capacity is 
12 to 14 inches. Runoff is very rapid, and the hazard of 
erosion is high. 

This soil is used for timber production, and it has fair 
suitability for Douglas-fir. Noble fir and hemlock are in 
mixed stands with Douglas-fir. The site index for Doug- 
las-fir on this soil ranges from 111 to 119, and the 
average site index is about 115. Based on the average 
site index, this soil is capable of producing about 7,900 
cubic feet, or 28,300 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. This soil 
is plastic and sticky when wet and compacts easily. The 
very steep slopes limit most operations to cable logging, 
aerial seeding, and weeding. Very steep slopes and rock 
outcrops interfere with site preparation, planting, and in- 
termediate harvesting by tractor logging. Construction 
and maintenance of roads is difficult because of very 
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steep slopes. This soil is generally covered with snow in 
winter. Roads and landings should be protected by water 
bars and grass to control erosion. 

Plant competition is a slight hazard. !t is especially 
difficult to control in nonstocked areas. This soil often is 
dry in summer, especially on south-facing slopes. There 
is some danger of seedling mortality. Because natural 
regeneration is slow, the soil may need some supple- 
mental site preparation. Weeding and thinning may be 
required for good stand development. There is some 
hazard of windthrow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vils. 


45—Malabon silty clay loam. This well drained soil is 
on broad terraces along rivers and major streams. It 
formed in silty and clayey mixed alluvium. Slopes are 0 
to 3 percent but average about 2 percent. Elevation is 
200 to 300 feet. The soil is subject to overflow about 
once in 50 years. The average annual precipitation is 40 
to 50 inches, the average annual air temperature is 52 to 
54 degrees F, and the frost-free period is about 165 to 
210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silty clay loam about 
15 inches thick. The upper 10 inches of the subsoil is 
dark brown light silty clay, and the lower part is dark 
yellowish brown silty clay that extends to a depth of 60 
inches or more. 

included with this soil in mapping are areas of Coburg 
and Willamette soils, which make up about 5 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is more than 40 inches. Available water capacity is 
9 to 12 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for cereal grain, grass seed, 
hay, pasture, vegetable, and specialty crops. Properly 
managing crop residue and using a cropping system in 
which grasses and legumes are grown at least 25 per- 
cent of the time help to maintain favorable fertility and 
workability. 

Small grain and grass respond to nitrogen; row crops 
respond to nitrogen and phosphorus; and legumes re- 
spond to phosphorus, sulfur, and, in many places, lime. lf 
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crop residues are used, additional nitrogen is needed to 
prevent decreased yields. 

Water can be applied by means of furrow, border, or 
sprinkler irrigation, but sprinkler irrigation is most com- 
moniy used. Smoothing this soil for irrigation or for sur- 
face drainage is easier than on other soils, and it does 
no permanent damage. Streams are generally available 
for irrigation. 

No commercial stands of timber are on this soil. The 
soil is well suited to Christmas tree production. 

This soil supports a wide variety of grain, grasses, 
legumes, orchards, and vegetable crops which furnish 
good cover and food for ring-necked pheasant, valley 
quail, bobwhite quail, and mourning dove. If cover is 
sufficient, black-tailed deer are permanent residents. 
Ducks and geese also feed in areas close to water. 
Grouse, band-tailed pigeons, and mountain quail are not 
common. Gophers, ground squirrels, moles, nutria, and 
opossum are common pests. Planting along roadways, 
using grassed waterways, and preserving fence rows, 
woodlots and brushy areas improve the cover for wildlife 

Low strength and moderate shrink-swell potential are 
limitations for homesites and commercial buildings. The 
moderately slow permeability of the soil is a limitation for 
septic tank absorption fields. The low strength is a major 
limitation for local roads and streets. 

This soil is in capability subclass Ils. 


46—Malabon silty clay loam, occasionally flooded. 
This well drained soil is on broad, low terraces along 
streams. It formed in silty and clayey mixed alluvium. 
Slopes are 0 to 3 percent but average about 2 percent. 
Elevation is 200 to 300 feet. This soil is flooded by 
overflow several times during the year about once every 
10 years. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silty clay loam about 
15 inches thick. The upper 10 inches of the subsoil is 
dark brown light silty clay, and the lower part is dark 
yellowish brown silty clay that extends to a depth of 60 
inches or more. 

Included with this soil in mapping are areas of Coburg 
and Willamette soils, which make up about 5 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is more than 40 inches. Available water capacity is 
9 to 12 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight, except during flooding. The soil is subject to occa- 
sional flooding in winter and early in spring. 

This soil is used mainly for cereal grain, grass seed, 
hay, pasture, vegetable, and specialty crops. Properly 
managing crop residue and using a cropping system in 
which grasses and legumes are grown at least 25 per- 
cent of the time help to maintain favorable fertility and 
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workability. The hazard of erosion from flood waters can 
be reduced by planting winter cover crops. 

Small grain and grass respond to nitrogen; row crops 
respond to nitrogen and phosphorus; and legumes re- 
spond to phosphorus, sulfur, and, in many places, lime. if 
crop residues are used, additional nitrogen is needed to 
prevent a decrease in yields. ; 

Water can be applied by means of furrow, border, or 
sprinkler irrigation, but sprinkler irrigation is most com- 
monly used. Smoothing the soil for irrigation or for sur- 
face drainage is easier than on other soils, and it does 
no permanent damage. Water from streams is generaliy 
available for irrigation. 

No commercial stands of timber occur on this soil. The 
soil is not well suited to Christmas tree production be- 
cause of the hazard of flooding. 

This soil supports a wide variety of grains, legumes, 
orchards, and vegetable crops, which furnish good cover 
and food for ring-necked pheasant, valley quail, bobwhite 
quail, and mouring dove. If cover is sufficient, black- 
tailed deer are permanent residents. Ducks and geese 
also feed in areas of this soil close to water. Grouse, 
band-tailed pigeons, and mountain quail are not 
common. Gophers, ground squirrels, moles, nutria, and 
opossum. are common pests. Planting along roadways, 
using grassed waterways, and preserving fence rows, 
woodlots, and brushy areas improve the cover and food 
for wildlife. 

This soil has major limitations for all community devel- 
opment uses, because it is subject to occasional over- 
flow. 

This soil is in capability subclass Ilw. 


47D—Marty gravelly loam, 3 to 25 percent slopes. 
This well drained soil is in the mountains of the Coast 
Range. It formed in residuum and colluvium weathered 
from igneous rock. Slopes average about 15 percent. 
Elevation is 1,200 to 1,900 feet. The average annual 
precipitation is 80 to 120 inches, the average annual air 
temperature is about 45 to 50 degrees F, and the frost- 
free period is about 150 to 160 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly loam about 13 inches thick. The 
upper 21 inches of the subsoil is reddish brown gravelly 
loam, and the lower 12 inches is reddish brown gravelly 
clay loam. The substratum is strong brown clay loam that 
extends. to a depth of 60 inches or more. 

Included with this soil in mapping are areas of 
Hembre, Klickitat, and Blachly soils, which make up 
about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is greater than 60 inches. Available water capacity 
is 9 to 11 inches, and the water-supplying capacity is 20 
to 26 inches. Runoff is medium. and the hazard of ero- 
sion is moderate. 

This soil is used for timber production, and it is very 
well suited to the production of Douglas-fir. Western 
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hemlock is mixed with fir at higher elevations. The site 
index for Douglas-fir on this soil ranges from about 145 
to 165, and the average site index is about 155. Based 
on this site index, the soil is capable of producing about 
12,400 cubic feet, or 65,800 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Trafficability is good except during very wet periods. 
Limitations to the use of equipment are slight, but cable 
logging causes less disturbance than tractor logging. 
Roads and landings need water bars and grass seeding 
to prevent erosion. 

Plant competition is not generally a major concern. It 
may be severe, however, on the lower slopes and on 
moist sites, where red alder, salal, brackenfern, and vine 
maple are very aggressive and often prevent establish- 
ment of conifers. There is little seedling mortality. This 
soil has a good water-supplying capacity and it is in a 
favorable climatic zone. Natural regeneration is generally 
good but may need to be suplemented with site prepara- 
tion, seeding, and planting. Weeding and thinning are 
needed for good stand development. There is little 
hazard of windthrow. Swordfern is abundant and is a 
good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


47E—Marty gravelly loam, 25 to 60 percent slopes. 
This well drained soi! is in the mountains of the Coast 
Range. It formed in residuum and colluvium weathered 
from igneous rock. Slopes average about 40 percent. 
Elevation is 1,200 to 1,900 feet. The average annual 
precipitation is 80 to 120 inches, the average annual air 
temperature is about 45 to 53 degrees F, and the frost- 
free period is about 150 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly loam about 13 inches thick. The 
upper 21 inches of the subsoil is reddish brown gravelly 
loam, and the lower 12 inches is reddish brown gravelly 
clay loam. The substratum is strong brown clay loam that 
extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of 
Hembre, Klickitat, and Blachly soils, which make up 
about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is more than 60 inches. The available water ca- 
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pacity is 9 to 11 inches, and the water-supplying capacity 
is 20 to 26 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This soil is used for timber production, and it is very 
well suited for the production of Douglas-fir. Western 
hemlock is mixed with fir at higher elevations. The site 
index for Douglas-fir on this soil ranges from about 145 
to 165, and the average site index is about 155. Based 
on this site index, this soil is capable of producing about 
12,400 cubic feet, or 65,800 board feet (International 
rule, one-fourth inch kerf), of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Trafficability is good, except during very wet periods. 
There are some limitations to the use of equipment. 
Cable logging causes less disturbance than tractor log- 
ging. Roads and landings need water bars and grass 
seeding to prevent erosion. 

Plant competition is not generally a major concern. It 
may be severe, however, on the lower slopes and on 
moist sites, where red alder, salal, brackenfern, and vine 
maple are very aggressive and often prevent establish- 
ment of conifers. There is little seedling mortality. This 
soil has a good water-supplying capacity and it is in a 
favorable climatic zone. Natural regeneration is generally 
good but may need to be supplemented with site prepa- 
ration, seeding, and planting. Weeding and thinning are 
needed for good stand development. There is little 
hazard of windthrow. Swordfern is abundant and is a 
good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt eik are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


48A—McAlpin silty clay loam, 0 to 3 percent 
slopes. This moderately well drained to somewhat 
poorly drained soil is on broad jow fans and the flood 
plain in tributary valleys. !t formed in silty alluvial depos- 
its. Slopes average about 2 percent. Elevation is 300 to 
450 feet. This soil is subject to overflow in some years. 
The average annual preciptiation is 40 to 60 inches, the 
average annual air temperature is 40 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 18 inches thick. The upper 
18 inches of the subsoil is brown and dark brown, mot- 
tled silty clay loam, and the lower part is dark brown, 
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mottled silty clay that extends to a depth of 62 inches or 
more. 

Included with this soil in mapping are areas of Abiqua 
and Briedwell soils, which make up about 15 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is limited by a seasonal high water table. Available 
water capacity is 8 to 12 inches, and the water-supplying 
capacity is 20 to 26 inches. Runoff is slow, and the 
hazard of erosion is slight, except during flooding. A 
seasonal high water table is at a depth of 24 to 36 
inches in winter and early in spring. 

This soil is well suited to pasture, hay, smail grain, and 
grass seed. Long-lived, deep-rooted deciduous fruit and 
nut trees, strawberries, caneberries, and alfalfa are ad- 
versely affected by a seasonal high water table unless 
the soil is drained. Properly managing crop residue and 
using a cropping system in which grasses and legumes 
or a grass and legume mixture are grown at least 25 
percent of the time help to maintain fertility and workabil- 
ity. The erosion hazard from floodwaters can be reduced 
by seeding winter cover crops. Small grain and grasses 
respond to nitrogen; row crops respond to nitrogen and 
phosphorus; and legumes respond to phosphorus and 
sulfur, and in many places, lime. If residues are used, 
additional nitrogen is generally needed to prevent a de- 
crease in yields. 

Sprinkler irrigation is the most common method of 
irrigation, and it is very satisfactory. Irrigation water 
should be applied carefully at rates low enough to pre- 
vent runoff. Water for irrigation is available from reser- 
voirs or streams. 

The soil has a moderate drainage problem, but it re- 
sponds to pattern drainage. Drainage is needed for maxi- 
mum use and production. Seepage from soils at a higher 
elevation can be controlled by interception and random 
drains. Runoff may be controlled by grassed waterways 
and vegetative cover. 

No commercial stands of timber occur on this soil. The 
soil is not well suited to Christmas tree production 

Native vegetation is grasses, hazel, poison oak, wild 
blackberry, Douglas-fir, and Oregon white oak, which fur- 
nish good food and cover for ring-necked pheasant, 
valley quail, bobwhite quail, and mourning dove. Black- 
tailed deer are permanent residents, and ducks feed in 
areas near water. Gophers, ground squirrels, moles, 
nutria, and opossum are common pests. Planting along 
streambands and roadways, using grassed waterways, 
and preseving fence rows, woodlots, and brushy areas 
improve cover and food for wildlife. 

Low strength and rare flooding are limitations to home- 
sites, commercial buildings and local roads and streets. 
The moderately slow permeability and seasonal high 
water table are major limitations to septic tank absorp- 
tion fields. 

This soil is in capability subclass Ilw. 
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48B—McAlpin silty clay loam, 3 to 6 percent 
slopes. This moderately well drained soil is on alluvial 
fans that are above the flood plain and along tributaries. 
it formed in silty alluvial deposit. Slopes average about 5 
percent. Elevation is 300 to 450 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 18 inches thick. The upper 
18 inches of the subsoil is brown and dark brown, mot- 
tled silty clay loam, and the lower part is dark brown, 
mottled silty clay that extends to a depth of 60 inches or 
more. 

Included with this soil in mapping are areas of Abiqua 
and Briedwell soils, which make up about 15 percent of 
this map unit. 

Permeability is moderately slow. The effective rooting 
depth is limited by a seasonal high water table. Available 
water capacity is 8 to 12 inches, and the water-supplying 
capacity is 20 to 26 inches. Runoff is siow to medium, 
and the hazard of erosion is slight. A seasonal high 
water table is at a depth of 24 to 36 inches in winter and 
early in spring. 

This soil is well suited to pasture, hay, small grain, and 
grass seed. Long-lived, deep-rooted deciduous fruit and 
nut trees, strawberries, caneberries, and alfalfa are ad- 
versely affected by a seasonal high water table unless 
the soil is drained. Properly managing crop residue and 
using a cropping system in which grasses and legumes 
or a grass and legume mixture are grown at least 25 
percent of the time help to reduce runoff and erosion 
and help to maintain fertility and workability. Small grains 
and grasses respond to nitrogen; row crops respond to 
nitrogen and phosphorus; and legumes respond to phos- 
phorus, sulfur, and in may places, lime. If residues are 
used, additional nitrogen is generally needed to prevent 
a decrease in yields. 

A sprinkler system is the most common and most 
satisfactory method of irrigation. Irrigation water should 
be applied carefully at rates low enough to prevent 
runoff. Water for irrigation is available from reservoirs or 
streams. 

The soil has a moderate drainage problem, but it re- 
sponds to pattern drainage. Drainage is needed for maxi- 
mum use and production. Seepage from soils at a higher 
elevation can be controlled by interception and random 
drains. Runoff may be controlled by grassed waterways 
and vegetative cover. , 

No commercial stands of timber grow on this soil. The 
soil is well suited to Christmas tree production. 

Native vegetation is grass, hazel, poison oak, wild 
blackberry, Douglas-fir, and Oregon white oak, which fur- 
nish good food and cover for ring-necked pheasant, 
valley quail, bobwhite quail, and mourning dove. Black- 
tailed deer are permanent residents, and ducks and 
geese also feed on areas near water. Gophers, ground 
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squirrels, moles, nutria, and opossum are common 
pests. Planting along streambanks and roadways, using 
grassed waterways, and preserving fence rows, wood- 
lots, and brushy areas improve cover and food for wild- 
life. 

The low strength is a limitation to homesites, commer- 
cial buildings, and local roads and streets. The moder- 
ately slow permeability and seasonal high water table 
are major limitations to septic tank absorption fields. 

This soil is in capability subclass lle. 


49—McBee silty clay loam. This moderately well 
drained soil is on alluvium bottoms. The soil formed in 
mixed recent alluvium. It is subject to occasional over- 
flow from channels and sloughs that are in this unit. 
Slopes are 0 to 3 percent but average about 2 percent. 
Elevation is 125 to 300 feet. The average annual precipi- 
tation is 40 to 45 inches, the average annual air tem- 
perature is about 52 to 54 degrees F, and the frost-free 
period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay loam about 12 inches thick. 
The upper 9 inches of the subsoil is dark brown silt 
joam, and the lower 36 inches is dark brown and brown, 
distinctly motiled silt loam. The substratum is dark gray- 
ish brown, mottled very fine sandy loam that extends to 
a depth of 64 inches or more. 

Incuded with this soil in mapping are areas of Cheha- 
lis, Claquato, Waldo, and Newberg soils, which make up 
about 10 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 
more than 60 inches. Available water capacity is 10 to 
12 inches, and the water supplying capacity is 20 to 26 
inches. Runoff is slow, and the hazard of erosion is 
slight. The soil is subject to frequent flooding. A season- 
al high water table is at a depth of 24 to 36 inches in 
winter and spring. 

Most areas of this soil are cultivated. The soil is used 
for row crops, forage crops, small grains, seed crops, 
and orchards. Irrigated areas are used for vegetable and 
many specialty crops. Most crops are well suited to this 
soil. The hazard of erosion from floodwaters can be 
reduced by planting winter cover crops and constructing 
dikes. Properly managing crop residue and using a crop- 
ping system in which grasses and legumes or green 
manure crops are grown at least 25 percent of the time 
help to reduce erosion from floodwaters and help to 
maintain soil fertility and workability. The crops on this 
soil respond well to fertilizers and amendments. 

The use of this soi! for orchards or crops, such as 
berries and hops, which require installation of poles, in- 
creases the hazard of debris accumulation and may 
cause severe gullying during flooding. This soil is irrigat- 
ed from shallow wells, streams, rivers, and sloughs. 

No commercial timber is produced on this soil. 

The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops; the fence rows; the 
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wooded tracts of ash, cottonwood, Douglas-fir; and the 
shrubs furnish good food and cover for ring-necked 
pheasant, valley quail, bobwhite quail, and mourning 
dove. Black-tailed deer are permanent residents, and 
ducks and geese also feed on this soil. Gophers, ground 
squirrels, moles, nutria, and opossum are common 
pests. Planting along streambanks, and roadways, using 
grassed waterways, and preserving fence rows and 
brushy areas improve cover and food for wildlife. Water 
from streams is available most of the year. Burning 
fields, fence rows, and clearing wooded and brushy 
areas will destroy both cover and food for wildlife. 

This soil is subject to flooding, which is the major 
limitation to homesites, commercial buildings, and other 
community development. 

This soil is in capability subclass Ilw. 


50D—McDuff silty clay loam, 3 to 25 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. Siltstone is at a depth 
of 20 to 40 inches. Slopes average about 15 percent. 
Elevation is 700 to 1,400 feet. The average annual pre- 
cipitation is 60 to 90 inches, the average annual air 
temperature is about 48 to 52 degrees F, and the frost- 
free period is abut 160 to 200 days. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish brown silty clay loam 
about 11 inches thick. The subsoil is dark brown, dark 
yellowish brown, strong brown, and pale brown silty clay 
about 27 inches thick. Partly weathered siltstone is at a 
depth of 38 inches. 

Included with this soil is mapping are areas of Apt, 
Honeygrove, and Peavine soils, which make up about 10 
percent of this map unit, and Astoria and Cumley soils, 
which make up about 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

Most of this soil is used for timber production, and the 
soil is well suited to the production of Douglas-fir. Red 
alder is common. The site index for Douglas-fir on this 
soil ranges from about 155 to 180, and the average site 
index is about 165. Based on this average site index, the 
soil is capable of producing about 13,300 cubic feet, or 
74,200 board feet (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. When 
wet, this soil is sticky and plastic; this limits trafficability. 
It is severely compacted by equipment when wet. Cable 
logging causes less disturbance than tractor logging. 
Roads and landings may need erosion protection by 
constructing water bars and seeding road cuts and fills. 
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Roads require a maximum of base rock for all-season 
use. 

Plant competition is slight. Grass, brush, and fern com- 
petition is especially difficult to control in non-stocked, 
cutover areas. Seedling mortality generally is not a con- 
cern. Natural regeneration is generally adequate, but 
supplemental site preparation and seeding or planting 
may be needed. There is little hazard of windthrow. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, and 
fruit, and seed from the Pacific dogwood, madrone, el- 
derberry, cascara, and other plants. Black-tailed deer 
use this area for food and cover. 

Numerous drainageways are available for small ponds. 
Except for a few major creeks and springs, the drain- 
ageways are dry late in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


50E—McDuff silty clay loam, 25 to 50 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. Siltstone is at a depth 
of 20 to 40 inches. Slopes average about 35 percent. 
Elevation is 700 to 1,400 feet. The average annual pre- 
cipitation is 60 to 90 inches, the average annual air 
temperature is about 48 to 52 degrees F, and the frost- 
free period is about 160 to 200 days. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish brown silty clay loam 
about 11 inches thick. The subsoil is dark brown, dark 
yellowish brown, strong brown, and pale brown silty clay 
about 27 inches thick. Partly weathered siltstone is at a 
depth of 38 inches. 

Included with this soil in mapping are areas of Apt, 
Honeygrove, and Peavine soils, which make up about 10 
percent of this map unit, and Astoria and Cumley soils, 
which make up about 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

Most areas of this soil are used for timber production, 
and the soil is well suited to the production of Douglas- 
fir. Red alder is common. The site index on this soil 
ranges from about 155 to 180, and the average site 
index is about 165. Based on this average site index, the 
soil is capable of producing about 13,300 cubic feet, or 
74,200 board feet (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. When 
wet, this soil is sticky and plastic; this limits trafficability. 
The soil is severely compacted by equipment when wet. 


65 


Cable logging causes less disturbance than tractor log- 
ging. Roads and landings may need erosion protection 
by constructing water bars and seeding road cuts and 
fills. Roads on this soil require a maximum of base rock 
for all-season use. Construction and maintenance of 
roads is difficult because of the slope and the hazard of 
slides. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the Pacific dogwood, madrone, elder- 
berry, cascara, and other plants. Black-tailed deer use 
this area for food and cover. 

Numerous drainageways are available for small ponds. 
Except for a few major creeks and springs, the drain- 
ageways are dry late in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


50F—McDuff silty clay loam, 50 to 75 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. Siltstone is at a depth 
of 20 to 40 inches. Slopes average about 60 percent. 
Elevation is 700 to 1,400 feet. The average annual pre- 
cipitation is 60 to 90 inches, the average annual air 
temperature is about 48 to 52 degress F, and the frost- 
free period is about 160 to 200 days. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish brown silty clay loam 
about 11 inches thick. The subsoil is dark brown, dark 
yellowish brown, strong brown, and pale brown silty clay 
about 27 inches thick. Partly weathered siltstone is at a 
depth of 38 inches. 

Included with this soil in mapping are areas of Honey- 
grove and Peavine soils, which make up about 10 per- 
cent of this map unit, and Astoria and Cumley soils, 
which make up about 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

Most areas of this soil are used for timber production, 
and the soil is well suited to the production of Douglas- 
fir. Red alder is common. The site index on this soil 
ranges from about 155 to 180, and the average site 
index is about 165. Based on this average site index, the 
soil is capable of producing about 13,300 cubic feet, or 
74,200 board feet, (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. When 
wet, this soil is sticky and plastic; this limits trafficability. 
The soil is severely compacted by equipment when wet. 
Cable logging causes less disturbance than tractor log- 
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ging. Roads and landings may need protection from ero- 
sion by constructing water bars and seeding road cuts 
and fills. Roads on this soil require a maximum of base 
rock for all-season use. Construction and maintenance 
of roads is difficult because of steep slopes and the 
hazard of slides. 

Plant competition is slight. Grass, brush, and fern com- 
petition is especially difficult to control in nonstocked, 
cutover areas. Seedling mortality generaily is not a con- 
cern. Natural regeneration generally is adequate, but 
supplemental site preparation and seeding or planting 
may be needed. There is little hazard of windthrow. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These game birds feed on the leaves, buds, nuts, fruit, 
and seed from the Pacific dogwood, madrone, elder- 
berry, cascara, and other plants for food. Black-tailed 
deer use this area for food and cover. 

Numerous drainageways are available for small ponds. 
Except for a few major creeks and springs, the drain- 
ageways are dry late in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vile. 


51D—Mulkey loam, 5 to 25 percent slopes. This 
well drained soil is in mountainous topography in the 
Coast Range. The soil formed in residuum and colluvium 
weathered from basic igneous rock. Bedrock is at a 
depth of 20 to 40 inches. Slopes average about 15 
percent. Elevation is 3,000 to 3,400 feet. The average 
annual precipitation is 80 to 120 inches, the average 
annual air temperature is 43 to 45 degrees F, and the 
frost-free period is about 80 to 100 days. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish brown loam about 23 
inches thick. The subsoil is dark brown gravelly loam 
about 7 inches thick. The upper 5 inches of the substra- 
tum is dark yellowish brown very gravelly loam, and the 
lower part is fractured gabbro. 

Included with this soil in mapping are areas of Kilchis 
soils, which make up 10 percent of this map unit, and 
Klickitat soils, which make up about 5 percent. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 3 to 
6.5 inches, and the water-supplying capacity is 15 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil has only fair suitability for timber production. 
it is on peaks in open park areas of grass, fern, and 
intermittent, mixed stands of Douglas-fir, noble fir, and 
hemiock. The site index for Douglas-fir on this soil is 
about 90. Based on this site index, the soil is capable of 
producing about 5,200 cubic feet, or 10,200 board feet 
(International rule, one-fourth inch kerf), of merchantable 
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timber from a fully stocked, even-aged stand of 80-year- 
old trees. The site index for noble fir is about 90. 

Limitations to the use of equipment are slight. Traffica- 
bility is good, except during very wet periods. Roads, 
skid trails, and landings need water bars and grass seed- 
ing to help contro! erosion. 

Plant competition causes some concerns. Grass and 
brackenfern are aggressive and often prevent the estab- 
lishment of conifers. There is some hazard of seedling 
mortality. This soil generally is covered with snow for 
long periods in winter. Natural regeneration is slow and 
site preparation, stocking, and planting are necessary. 
There is some hazard of windthrow. High winds are 
common throughout the year. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
months because of low humidity and high danger of fire. 
Except for a few major creeks and springs, the drain- 
ageways are dry in July, August, and September. Cool 
sea breezes and fog often add moisture during this 
period. There are numerous draws and drainageways 
where small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vle. 


52C—Nekia silty clay loam, 2 to 12 percent slopes. 
This well drained soil is in the foothills and on the higher, 
rolling uplands that border the mountainous area. The 
soil formed in colluvium and residuum weathered from 
basic rock. Basalt is at a depth of 20 to 40 inches. 
Slopes average about 8 percent. Elevation is 300 to 
1,200 feet. The average annual precipitation is 40 to 60 
inches, the average annua! air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 16 
inches thick. Partly weathered and fractured basalt is at 
a depth of 25 inches. 

Included with this soil in mapping are areas of Jory 
and Ritner soils, which make up about 10 percent of this 
map unit, and Witzel soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 4 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is slow, and the hazard of erosion is 
slight. 

Most of this acreage is cultivated. Cereal grain, or- 
chards, forage, and grass seed are the main crops. The 
soil is moderately productive for these crops. It is not so 
productive or easily tilled as other soils on terraces or 
bottom lands. 

This soil responds well to fertilizers and amendments. 
lf residues are used, additional nitrogen is generaily 
needed to prevent a decrease in yield. Properly manag- 


POLK COUNTY, OREGON 


ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 25 percent of the time help to reduce 
runoff and erosion and help to maintain fertility and work- 
ability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 

This soil produces good stands of Douglas-fir trees. It 
is well suited to the production of Christmas trees. Mixed 
stands of Douglas-fir, Oregon white oak, and grand fir 
grow on this soil. The site index for Douglas-fir on this 
soil ranges from 141 to 161, and the average site index 
is 151. Based on the average site index, the soil is 
capable of producing about 12,200 cubic feet, or 62,500 
board feet (international rule, one-fourth inch kerf), of 
merchantable timber from a fully stocked, even-aged 
stand of 80-year-old trees. 

Limitation to the use of equipment are few. This soil is 
plastic and sticky when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts and fills to 
permanent grass cover. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grass, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common on this unit in both culti- 
vated and uncultivated areas. Planting Douglas-fir, using 
grassed waterways, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The main 
limitation to homesites is the moderately slow permeabil- 
ity that restricts septic tank filter fields. Most areas of the 
soil are not on community sewage systems. 

This soil is in capability subclass Ile. 


52D—Nekia silty clay loam, 12 to 20 percent 
slopes. This well drained soil is in the foothills and on 
the higher, rolling uplands that border the mountainous 
area. The soil formed in colluvium and residuum weath- 
ered from basic rock. Basalt bedrock is at a depth of 20 
to 40 inches. Slopes average about 18 percent. Eleva- 
tion is 300 to 1,200 feet. The average annual precipita- 
tion is 40 to 60 inches, the average annual air tempera- 
ture is 52 to 54 degrees F, and the frost-free period is 
165 to 200 days. 

in a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 16 
inches thick. Partly weathered and fractured basalt is at 
a depth of 25 inches. 
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Included with this soil in mapping are areas of Jory 
and Ritner soils, which make up 10 percent of this map 
unit, and Witzel soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 4 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

Most of the acreage of this soil is cultivated. Cereal 
grain, orchards, forage, and grass seed are the main 
crops, and the soil is moderately productive for these 
crops. The soil is not so productive or easily tilled as 
other soils on terraces or bottom lands. 

This soil responds well to fertilizers and amendments. 
If residues are used, additional nitrogen is generally 
needed to prevent a decrease in yield. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 50 percent of the time help to reduce 
runoff and erosion and help to maintain fertility and work- 
ability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 

This soil produces good stands of Douglas-fir. It is 
moderately suited to Christmas tree production. Mixed 
stands of Douglas-fir, Oregon white oak, and grand fir 
grow on the soil. The site index for Douglas-fir ranges from 
135 to 159, and the average site index is 144. Based on 
the average site index, this soil is capable of producing 
about 11,200 cubic feet, or 56,000 board feet (Interna- 
tional rule, on-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are slight. Roads 
and landings need protection against erosion by con- 
structing water bars and seeding cuts and fills to perma- 
nent grass cover. The slope may interfere with manage- 
ment and harvesting. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeon. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The main 
limitation for homesites is that they cannot be used for 
septic tank filter fields because of the moderately slow 
permeability and moderately steep slopes. Most areas of 
the soil are not on community sewage systems. 
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This soil is in capability subclass Ille. 


52E—Nekia silty clay loam, 20 to 30 percent 
slopes. This well drained soil is in the foothills and on 
the higher, rolling uplands that border the mountainous 
area. The soil formed in colluvium and residuum weath- 
ered from basic rock. Basalt is at a depth of 20 to 40 
inches. Slopes average about 25 percent. Elevation is 
300 to 1,200 feet. The average annual precipitation is 40 
to 60 inches, the average annual air temperature is 52 to 
54 degrees F, and the frost-free period is 165 to 200 
days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 16 
inches thick. Partly weathered and fractured basalt bed- 
rock is at a depth of 25 inches. 

Included with this soil in mapping are areas of Jory 
and Ritner soils, which make up 10 percent of this map 
unit, and Witzel soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 4 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used principally for forage crops, forestry, 
cereal grain, orchards, and grass seed. The slope makes 
this soil poorly suited to cultivation. If cultivated, this soil 
requires such intensive practices as contour cropping, 
returning crop residue to the soil, rough tillage, and 
winter cover crops to control erosion. Properly managing 
crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 75 percent of the time help to reduce 
runoff and erosion and help to maintain fertility and work- 
ability. 

This soil produces good stands of Douglas-fir trees. It 
is not well suited to Christmas tree production because 
the slope causes difficulty in management and harvest- 
ing. Mixed stands of Douglas-fir, Oregon white oak, and 
grand fir grow on the soil. The average site index for 
Douglas-fir on this soil is about 144. Based on the aver- 
age site index, this soil is capable of producing about 
11,200 cubic feet, or 56,000 board feet (International 
rule, one-fourth inch kerf) of merchantable timber from a 
fully stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is plastic and sticky when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts and fills to 
permanent grass cover. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grass, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeon. These 
birds feed on the fruit and seeds of trees and shrubs. 


SOIL SURVEY 


Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The main 
limitations for homesites are the major restrictions for 
septic tank filter fields, dwellings, and roads because of 
the slope and the moderately slow permeability. Most 
areas of the soil are not on community sewage systems. 

This soil is in capability subclass IVe. 


52F—Nekia silty clay loam, 30 to 50 percent 
slopes. This well drained soil is in the foothills and on 
the higher, rolling uplands that border the mountainous 
area. The soil formed in colluvium and residuum weath- 
ered from basic rock. Basalt bedrock is at a depth of 20 
to 40 inches. Slopes average about 40 percent. Eleva- 
tion is 300 to 1,200 feet. The average annual precipita- 
tion is 40 to 60 inches, the average annual air tempera- 
ture is 52 to 54 degrees F, and the frost-free period is 
165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 9 inches thick. The 
subsoil is dark reddish brown silty clay and clay about 16 
inches thick. Partly weathered and fractured basalt bed- 
rock is at a depth of 25 inches. 

Included with this soil in mapping are areas of Jory 
and Ritner soils, which make up about 10 percent of this 
map unit, and Witzel soils, which make up 5 percent. 

Permeability is moderately slow. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 4 to 
7 inches, and the water-supplying capacity is 17 to 24 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production. Some areas of 
the soil are in stands of Oregon white oak and grass. 
Because of slope, cultivation is unsuitable for this soil; 
however, some limited tilling for pasture is performed. 

This soil is well suited to the production of commercial 
stands of Douglas-fir. It is not well suited to Christmas 
tree production because the slope causes difficulty in 
management and harvesting. Mixed stands of Douglas- 
fir, Oregon white oak, and grand fir grow on the soil. The 
average site index for Douglas-fir on this soil is about 
144. Based on the average site index, this soil is capable 
of producing about 11,200 cubic feet, or 56,000 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stock, even-aged stand of 80- 
year-old trees. 

Limitations to the use of equipment are slight. Roads 
and landings need protection from erosion by construct- 
ing water bars and seeding cuts and fills and skid roads. 
Roads on this soil need a maximum of base rock for all- 
season use. 

The crops and natural vegetation on this soil and on 
adjacent cultivated areas provide food and cover for 
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ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak, Douglas-fir, 
hazel, bigleaf maple, and other trees, shrubs, and 
grasses, common birds include ruffed grouse, mountain 
quail, and band-tailed pigeons. These birds feed on the 
fruit and seeds of trees and shrubs. Black-tailed deer are 
common in both cultivated and uncultivated areas. Plant- 
ing Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brushy areas 
improve the cover and food supply for wildlife. 

Increased population growth in the county has resulted 
in increasd home construction on this soil. This soil has 
major limitations for dwellings, streets, and roads be- 
cause of the siope. Most areas of the soil are not on 
community sewage systems. 

This soil is in capability subclass Vle. 


53—Newberg fine sandy foam. This somewhat ex- 
cessively drained soil is on bottom lands. The soil 
formed in mixed, recent alluvium. It is flooded by over- 
tlow several times a year about once every 3 or 4 years. 
It is traversed by channels and sloughs that overflow. 
Slopes are 0 to 3 percent but average about 2 percent. 
Elevation is 125 to 300 feet. The average annual precipi- 
tation is 40 to 45 inches, the average annual air tem- 
perature is about 52 to 54 degrees F, and the frost-free 
period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown fine sandy loam 
about 15 inches thick. The next layer is dark yellowish 
brown fine sandy loam about 11 inches thick. The sub- 
stratum is dark yellowish brown loamy fine sand and fine 
sand that extends to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Pilchuck 
and Cloquato soils, which make up about 10 percent of 
this map unit, and McBee and Camas soils, which make 
up about 5 percent. 

Permeability is moderately rapid. Effective rooting 
depth is 60 inches or more. Available water capacity is 5 
to 8 inches, and the water-supplying capacity is 18 to 24 
inches. Runoff is slow, and the hazard of erosion is 
slight. Flooding is common in winter and early in spring. 

This soil is well suited to most crops commonly grown 
in the county. It is irrigated for vegetable and many 
specialty crops from shallow wells, streams, rivers, and 
sloughs. The hazard of erosion by floodwaters can be 
reduced by planting winter cover crops and constructing 
dikes. Properly managing crop residue and using a crop- 
ping system in which grasses and legumes or green 
manure crops are grown at least 25 percent of the time 
to maintain fertility and workability. Crops grown on the 
soil respond well to fertilizers and amendments. 

The use of this soil for orchards or such crops as 
berries and hops, which require installation of poles, in- 
creases the hazard of debris accumulation and may 
cause severe gullying by floodwaters. 

No commercial timber is produced on this soil. 
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The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops and the fence rows and 
wooded tracts of ash, cottonwood, Douglas-fir, and 
shrubs furnish abundant food and cover for ring-necked 
pheasant, California quail, bobwhite quail, and mourning 
dove. Black-tailed deer are permanent residents and 
ducks and geese also feed on the soil. Gophers, ground 
squirrels, moles, nutria, and opossum are common 
pests. Planting along streambanks and roadways, using 
grassed waterways, and preserving fence rows and 
brushy areas improve cover and food for wildlife. Water 
from streams is available most of the year. Burning fields 
and fence rows and clearing wooded and brushy areas 
will destroy both cover and food for wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, or other community uses because it is 
subject to flooding. 

This soil is in capability subclass IIw. 


54—Newberg loam. This somewhat excessively 
drained soil is on bottom lands. The soil formed in 
mixed, recent alluvium. It is flooded by overflow several 
times a year about once every 3 or 4 years. The soil is 
traversed by channels and sloughs that overflow. Slopes 
are 0 to 3 percent but average about 2 percent. Eleva- 
tion is 125 to 300 feet. The average annual precipitation 
is 40 to 45 inches, the average annual air temperature is 
about 52 to 54 degrees F, and the frost-free period is 
165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown ioam about 20 
inches thick. The substratum is dark brown and dark 
grayish brown fine sandy loam and loamy fine sand that 
extends to a depth of 62 inches or more. 

Included with this soil in mapping are areas of Cheha- 
lis and Cloquato soils, which make up about 10 percent 
of this map unit, and Camas and McBee soils, which 
make up 5 percent. 

Permeability is moderately rapid. Effective rooting depth 
is more than 60 inches. Available water capacity is 5 to 8 
inches, and the water-supplying capacity is 18 to 24 
inches. Runoff is slow, and the hazard of erosion is 
slight. Flooding is common in winter and early in spring. 

Most of the acreage of this soil is cultivated. The soil 
is used for row crops, forage crops, small grain, seed 
crops, and orchards. Most crops are well suited to this 
soil. The soil is irrigated for vegetable and many special- 
ty crops from shallow wells, streams, rivers, and sloughs. 
The hazard of erosion from floodwaters can be reduced 
by planting winter cover crops and constructing dikes. 
Properly managing crop residue and using a cropping 
system in which grasses and legumes or green manure 
crops are grown at least 25 percent of the time help to 
reduce erosion and help to maintain fertility and produc- 
tivity. The crops on the soil respond well to fertilizers and 
amendments. 
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The use of this soil for orchards or such crops as 
berries and hops, which require installation of poles, in- 
creases the hazard of debris accumulation, and may 
cause severe gullying during flooding. 

No commercial timber is produced on this soil. 

The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops and the fence rows and 
wooded tracts of ash, cottonwood, Douglas-fir, and 
shrubs furnish abundant food and cover for ring-necked 
pheasant, California quail, bobwhite quail, and mourning 
dove. Black-tailed deer are permanent residents, and 
ducks and geese also feed on the soil. Gophers, ground 
squirrels, moles, nutria, and opossum are common 
pests. Planting along streambands and roadways, using 
grassed waterways, and preserving fence rows and 
brushy areas improve cover and food for wildlife. Water 
from streams is available most of the year. Burning fields 
and fence rows and clearing wooded and brushy areas 
will destroy both cover and food for wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, or other community uses because it is 
subject to flooding. 

This soil is in capability subclass ilw. 


55D—Peavine silty clay loam, 3 to 30 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. Siltstone is at a depth 
of 20 to 40 inches. Slopes average about 20 percent. 
Elevation is 700 to 1,400 feet. The average annual pre- 
cipitation is 60 to 80 inches, the average annual air 
temperature is about 48 to 53 degrees F, and the frost- 
free period is about 160 to 210 days. 

In a representative profile, the surface layer is dark 
brown and dark reddish brown silty clay loam about 10 
inches thick. The upper 8 inches of the subsoil is reddish 
brown silty clay loam, and the lower 12 inches is yellow- 
ish red clay. Fractured siltstone is at a depth of 30 
inches. 

Included with this soil in mapping are areas of Honey- 
grove and McDuff soils, which make up 10 percent of 
this map unit, and Apt and Klickitat soils, which make up 
5 percent. 

Permeability is moderately slow. Effective rooting 
depth is abut 30 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 18 to 22 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

Most areas of this soil are used for timber production, 
and the soil is well suited to the production of Douglas- 
fir. The site index for Douglas-fir on the soil ranges from 
about 145 to 175, and the average site index is about 
160. Based on the average site index, the soil is capable 
of producing about 12,850 cubic feet, or 70,000 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 


SOIL SURVEY 


This soil has major limitations to the use of equipment. 
When wet, it is sticky and plastic; this limits trafficability. 
It is severely compacted by equipment. Cable logging 
causes less disturbance than tractor logging. Roads and 
landings may need protection from erosion by con- 
structing water bars and seeding road cuts and fills. 
Roads on this soil require a maximum of base rock for 
all-season use. 

Plant competition is a slight hazard. Grass, brush, and 
fern competition is especially difficult to control in non- 
stocked, cutover areas. There is little seedling mortality. 
Natural regeneration is generally adequate, but supple- 
mental site preparation and seeding or planting may be 
needed. There is little hazard of windthrow. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These birds feed on the leaves, buds, nuts, fruit, and 
seed from the Pacific dogwood, madrone, elderberry, 
cascara, and other plants for food. Black-tailed deer use 
this area for food and cover. Numerous draws and drain- 
ageways are available for small ponds. Except for a few 
major creeks and springs, the drainageways are dry late 
in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


55E—Peavine silty clay loam, 30 to 60 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. It is underlain by silt- 
stone at a depth of 20 to 40 inches. Slopes average 
about 45 percent. Elevation is 700 to 1,400 feet. The 
average annual precipitation is 60 to 80 inches, the aver- 
age annual air temperature is about 48 to 53 degrees F, 
and the frost-free period is about 160 to 210 days. 

In a representative profile, the surface layer is dark 
brown and dark reddish brown silty clay loam about 10 
inches thick. The upper 8 inches of the subsoil is reddish 
brown silty clay, and the lower 12 inches is yellowish red 
clay. Fractured siltstone is at a depth of 30 inches. 

Included with this soil in mapping are areas of Honey- 
grove and McDuff soits, which make up 10 percent of 
this map unit, and Apt and Klickitat soils, which make up 
5 percent. 

Permeability is moderately slow. Effective rooting 
depth is about 30 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 18 to 22 
inches. Surface runoff is rapid, and the hazard of erosion 
is high. 

Most areas of this soil are used for timber production, 
and the soil is well suited to the production of Douglas- 
fir. The site index for Douglas-fir on the soil ranges from 
about 145 to 175, and the average site index is about 
160. Based on the average site index, the soil is capable 
of producing about 12,850 cubic feet, or 70,000 board 
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feet (international rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic; this limits trafficability. 
The soil is severely compacted by equipment. Cable 
logging causes less disturbance than tractor logging. 
Roads and landings may need protection from erosion 
by constructing water bars and seeding road cuts and 
fills. Roads on the soil require a maximum of base rock 
for all-season use. Construction and maintenance of 
roads is difficult because of the slope and the hazard of 
slides. 

Soil management is affected by plant competition. 
Grass, brush, and fern competition is especially difficult to 
control in nonstocked, cutover areas. There is little seed- 
ling mortality. Natural regeneration is generally adequate, 
but supplemental site preparation and seeding or plant- 
ing may be needed. There is little hazard of windthrow. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These birds feed on the leaves, buds, nuts, fruit, and 
seed from the Pacific dogwood, madrone, elderberry, 
cascara, and other plants. Black-tailed deer use this area 
for food and cover. Numerous draws and drainageways 
are available for small ponds. Except for a few major 
creeks and springs, the drainageways are dry late in 
summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to severe slips and slides be- 
cause of the slope. 

This soil is in capability subclass Vle. 


55F—Peavine silty clay loam, 60 to 75 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. It is underlain by silt- 
stone at a depth of 20 to 40 inches. Slopes average 65 
percent. Elevations range from 700 to 1,400 feet. The 
average annual precipitation is 60 to 80 inches, the aver- 
age annual air temperature is about 48 to 53 degrees F, 
and the frost-free period is about 160 to 210 days. 

In a representative profile, the surface layer is dark 
brown and dark reddish brown silty clay loam about 10 
inches thick. The upper 8 inches of the subsoil is reddish 
brown silty clay, and the lower 12 inches is yellowish red 
clay. Fractured siltstone is at a depth of 30 inches. 

Included with this soil in mapping are areas of Honey- 
grove and McDuff soils, which make up 10 percent of 
this map unit, and Apt and Klickitat soils, which make up 
5 percent. 

Permeability is moderately slow. Effective rooting 
depth is about 30 inches. Available water capacity is 5 to 
7 inches, and the water-supplying capacity is 18 to 22 
inches. Surface runoff is rapid, and the hazard of erosion 
is high. 
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Most areas of this soil are used for timber production. 
The soil is well suited to the production of Douglas-fir. 
The site index for Douglas-fir on this soil ranges from 
about 145 to 175, and the average site index is about 
160. Based on the average site index, the soil is capable 
of producing about 12,850 cubic feet, or 70,000 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

Limitations to the use of equipment are major. When 
wet, this soil is sticky and plastic; this limits trafficability. 
The soil is severely compacted by equipment. The slope 
limits most operations to cable logging, aerial seeding, 
and weed control. Tractor logging causes excessive dis- 
turbance. Roads and landings need protection from ero- 
sion by constructing water bars and seeding road cuts 
and fills. Roads on the soil require a maximum of base 
rock for all-season use. Construction and maintenance 
of roads is difficult because of the slope and the hazard 
of slides. 

Soil management is affected by plant competition. Grass, 
brush, and fern competition is especially difficult to con- 
trol in nonstocked, cutover areas. There is little hazard of 
seedling mortality. Natural regeneration is generally ade- 
quate, but supplemental site preparation and seeding or 
planting may be needed. There is little hazard of windth- 
row. 

Douglas-fir, hazel, bigleaf maple, alder, and other trees 
and shrubs are important food and cover plants for 
ruffed grouse, mountain quail, and band-tailed pigeons. 
These birds feed on the leaves, buds, nuts, fruit, and 
seed from the Pacific dogwood, madrone, elderberry, 
cascara, and other plants for food. Black-tailed deer use 
this area for food and cover. Numerous draws and drain- 
ageways are available for small ponds. Except for a few 
major creeks and springs, the drainageways are dry late 
in summer. 

The slope is the major limitation to homesites. Roads 
and streets are subject to severe slips and slides be- 
cause of the slope. 

This soil is in capability subclass Vile. 


56C—Philomath silty clay, 3 to 12 percent slopes. 
This well drained soil is on foot slopes and rolling foot- 
hills. The soil formed in materials weathered from basalt 
rock. Basalt is at a depth of 12 to 20 inches. Slopes 
average about 7 percent. Elevation is 350 to 800 feet. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 50 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay and very dark brown clay 
about 14 inches thick. Partly weathered basalt is at a 
depth of 14 inches. 

Included with this soil in mapping are areas of Dixon- 
ville, Ritner, and Witzel soils, which make up about 15 
percent of this map unit. 
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Permeability is slow. Effective rooting depth is restrict- 
ed by basalt at a depth of about 12 to 20 inches. Availa- 
ble water capacity is 2 or 3 inches, and the water- 
supplying capacity is 13 to 15 inches. Runoff is slow to 
medium, and the hazard of erosion is slight. 

This soil is used for hay and pasture which is mainly in 
natural stands of grass and Oregon white oak. improved 
varieties of grasses are desirable for cover if they can be 
established. Planting improved varieties of grasses early 
in spring insures better cover than if planted later, and 
this cover will help to protect the soil from erosion the 
following winter. The soil is droughty and generally not 
fertilized extensively . Small amounts of fertilizer are ap- 
plied early in spring or in fall. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to Christmas trees because of 
droughtiness. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of this soil that are inter- 
mingled with cultivated soils. Native grass, Oregon white 
oak, poison-oak, and wild rose provide important food 
and cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of the shallow depth to bedrock. 

This soil is in capability subclass Vle. 


57E—Philomath silty clay, 12 to 45 percent slopes. 
This well drained soil is on foot slopes and low rolling 
foothills. The soil formed in material weathered from 
basalt rock. Basalt is at a depth of 12 to 20 inches. 
Slopes average about 28 percent. Elevation is 350 to 
800 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 50 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silty clay and very dark brown clay 
about 14 inches thick. Partly weathered basalt is at a 
depth of 14 inches. 

Included with this soil in mapping are areas of Dixon- 
ville, Ritner, and Witzel soils, which make up about 15 
percent of this map unit. 

Permeability is slow. Effective rooting depth is restrict- 
ed by basalt bedrock at a depth of about 12 to 20 
inches. Available water capacity is 2 to 3 inches, and the 
water-supplying capacity is 13 to 15 inches. Runoff is 
medium, and the hazard of erosion is moderate. 

This soil is used for hay and pasture, which is mainly 
in natural stands of grass and Oregon white oak. Im- 
proved varieties of grasses are desirable for cover if they 
can be established. Planting improved varieties of 
grasses early in spring insures better cover than if plant- 
ed later, and this cover helps to protect the soil from 
erosion the following winter. The soil is droughty and 
generally not fertilized extensively. Small amounts of fer- 
tilizer are applied early in spring or in fail. 
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No commercial stands of timber grow on this soil. The 
soil is poorly suited to Christmas trees because of 
droughtiness. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of this soil that are inter- 
mingled with cultivated soils. Native grass, Oregon white 
oak, poison-oak, and wild rose provide important food 
and cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of the shallow depth to bedrock and the 
slope. 

This soil is in capability subclass Vle. 


58—Pilchuck fine sandy loam. This excessively 
drained and somewhat excessively drained soil is on 
gently undulating alluvial bottoms. The soil formed in 
mixed recent alluvium. It is flooded by overflow several 
times in a year about once every 3 or 4 years. The soil is 
traversed by channels and sloughs that overflow. Slopes 
are 0 to 3 percent but average about 2 percent. Elevation 
is 125 to 300 feet. The average annual precipitation is 40 
to 45 inches, the average annual air temperature is about 
52 to 54 degrees F, and the frost-free period is 165 to 210 
days. 

In a representative profile, the surface layer is dark 
brown fine sandy loam about 7 inches thick. The sub- 
stratum is dark brown and very dark grayish brown loamy 
fine sand and fine sand that extends to a depth of 62 
inches or more. 

Included with this soil in mapping are areas of Camas 
and Newberg soils, which make up 10 percent of this 
map unit, and Chehalis and Cloquato soils, which make 
up 5 percent. 

Permeability is very rapid. Effective rooting depth is 
more than 60 inches. Available water capacity is 3 to 6 
inches, and the water-supplying capacity is 10 to 15 
inches. Runoff is slow, and the hazard of erosion is 
slight. The soil is subject to frequent flooding, and a 
seasonal high water table is at a depth of 24 to 48 
inches in winter and spring. 

Most areas of this soil are cultivated. The soil is used 
for row crops, forage crops, small grain, seed crops, and 
orchards. Most crops are well suited to the soil. The soil 
is irrigated for vegetable and many specialty crops from 
shallow wells, streams, rivers, and sloughs. The hazard 
of erosion from floodwaters can be reduced by planting 
winter cover crops and constructing dikes. Properly man- 
aging crop residue and using a cropping system in which 
grasses and legumes or green manure crops are grown 
at least 25 percent of the time help to maintain fertility 
and workability. The crops grown on the soil respond 
well to fertilizers and amendments. 

The use of this soil for orchards or such crops as 
berries and hops, which require installation of poles, in- 
creases the hazard of debris accumulation and may 
cause severe gullying during flooding. 
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No commercial timber is grown on this soil. 

The wide variety of grains, grasses, legumes, or- 
chards, and vegetable crops and the fence rows and 
wooded tracts of ash, cottonwood, Douglas-fir, and 
shrubs furnish good food and cover for ring-necked 
pheasant, California quail, bobwhite quail, and mourning 
dove. Black-tailed deer are permanent residents, and 
ducks and geese also feed on the soil. Gophers, ground 
squirrels, moles, nutria, and opossum are common 
pests. Planting along streambanks and roadways, using 
grassed waterways, and preserving fence rows and 
brushy areas improve cover and food for wildlife. Water 
from streams is available most of the year. Burning fields 
and fence rows and clearing wooded and brushy areas 
will destroy both cover and food for wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, and other community uses because it is 
subject to frequent flooding. 

This soil is in capability subclass IVw. 


59—Pits, quarries. Sand and gravel deposits are 
mined along the flood plain of rivers.and major streams 
in the county. These materials are excavated from 
stream channels, bars, and gravelly alluvial deposit 
under soils used for farming. These deposits are the 
major source of mineral aggregate for construction and 
roads. 

Crushed gravel is mined from quarries of igneous rock 
in uplands. Most quarries are located in remote areas, 
and they provide an excellent source of rock for logging 
roads. Formations of igneous rock are extensive in the 
county, and they yield the best quality of crushed rock. 
Quarrying cost and transportation, however, limit exten- 
sive development. 

Pits, quarries, is not assigned to a capability subclass. 


60C—Rickreall silty clay loam, 3 to 12 percent 
slopes. This well drained soil is on foot slopes and low, 
rolling foothills. The soil formed in material weathered 
from sedimentary bedrock. Siltstone is at a depth of 12 
to 20 inches. Slopes average about 7 percent. Elevation 
is 300 to 800 feet. The average annual precipitation is 
40 to 60 inches, the average annual air temperature is 
52 to 54 degrees F, and the frost-free period is 165 to 
210 days. 

in a representative profile, the surface layer is dark 
reddish brown silty clay loam about 5 inches thick. The 
subsoil is dark reddish brown, reddish brown, and yellow- 
ish red silty clay and clay about 12 inches thick. Weath- 
ered siltstone is at a depth of 17 inches. 

Included with this soil in mapping are areas of Bell- 
pine, Hazelair, and Steiwer soils, which make up 15 
percent of this map unit. 

Permeability is slow. Effective rooting depth is restrict- 
ed by sedimentary bedrock at about 12 to 20 inches. 
Available water capacity is 2 to 3 inches, and the water- 
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supplying capacity is 8 to 14 inches. Runoff is slow to 
medium, and the hazard of erosion is slight. 

This soil is used for hay and pasture, which is mainly 
in natural stands of grass and Oregon white oak. Im- 
proved varieties of grasses are desirable for cover if they 
can be established. Planting improved varieties of 
grasses early in spring insures better cover than if plant- 
ed later, and this cover will help to protect the soil from 
erosion the following winter. This soil is droughty and 
generally not fertilized extensively. Small amounts of fer- 
tilizer are applied early in spring or in fall. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to growing Christmas trees because 
of droughtiness. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of the soil that are inter- 
mingled with cultivated soils. Native grass, Oregon white 
oak, poison-oak, and wild rose provide important food 
and cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of shallow depth to bedrock. 

This soil is in capability subclass Vle. 


60D—Rickreall silty clay loam, 12 to 20 percent 
slopes. This well drained soil is on foot slopes and low, 
rolling foothills. The soil formed in material weathered 
from sedimentary bedrock. Siltstone is at a depth of 12 
to 20 inches. Slopes average about 16 percent. Eleva- 
tion is 300 to 800 feet. The average annual precipitation 
is 40 to 45 inches, the average annual air temperature is 
52 to 54 degrees F, and the frost-free period is 165 to 
210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 5 inches thick. The 
subsoil is dark reddish brown, reddish brown, and yellow- 
ish red silty clay and clay about 12 inches thick. Weath- 
ered siltstone is at a depth of 17 inches. 

Included with this soil in mapping are areas of Bell- 
pine, Hazelair, and Steiwer soils, which make up 15 
percent of this map unit. 

Permeability is slow. Effective rooting depth is restrict- 
ed by sedimentary bedrock at a depth of about 12 to 20 
inches. Available water capacity is 2 to 3 inches, and the 
water-supplying capacity is 8 to 14 inches. Runoff is 
medium, and the hazard of erosion is moderate. 

This soil is used for hay and pasture, which is mainly 
in natural stands of grass and Oregon white oak. Im- 
proved varieties of grasses are desirable for cover if they 
can be established. Planting improved varieties of 
grasses early in spring insures better cover than if plant- 
ed later, and this cover will help to protect the soil from 
erosion the following winter. This soil is droughty and 
generally not fertilized extensively. Small amounts of fer- 
tilizer are applied early in spring or in fall. 
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No commercial stands of timber grow on this soil. The 
soil is poorly suited to growing Christmas trees because 
of droughtiness. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of the soil that are inter- 
mingled with cultivated soils. Native grass, Oregon white 
oak, poison-oak, and wild rose provide important food 
and cover for black-tailed deer and other wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of the shallow depth to bedrock. 

This soil is in capability subclass Vle. 


60E—Rickreall silty clay loam, 20 to 50 percent 
slopes. This well drained soil is on foot slopes and low, 
rolling foothills. The soil formed in material weathered 
from sedimentary bedrock. Siltstone is at a depth of 12 
to 20 inches. Slopes average about 35 percent. Eleva- 
tion is 300 to 800 feet. The average annual precipitation 
is 40 to 60 inches, the average annual air temperature is 
52 to 54 degrees F, and the frost-free period is 165 to 
210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 5 inches thick. The 
subsoil is dark reddish brown, reddish brown, and yellow- 
ish red silty clay and clay about 12 inches thick. Weath- 
ered siltstone is at a depth of 17 inches. 

included with this soil in mapping are areas of Bell- 
pine, Hazelair, and Steiwer soils, which make up 15 
percent of this map unit. 

Permeability is slow. Effective rooting depth is restrict- 
ed by sedimentary bedrock at a depth of about 12 to 20 
inches. Available water capacity is 2 to 3 inches, and the 
water-supplying capacity is 8 to 14 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used for pasture, which is mainly in natural 
stands of grass and Oregon white oak. Erosion can be 
controlled by maintaining a ground cover of native vege- 
tation. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to Christmas trees because of 
droughtiness and steep slopes. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of the soil that are inter- 
mingled with cultivated soils. Oregon white oak, grass, 
poison-oak, and wild rose provide important food and 
cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of shallow depth to rock and the slope. 

This soil is in capability subclass Vlle. 


60F—Rickreail silty clay loam, 50 to 75 percent 
slopes. This well drained soil is on foot slopes and low, 
rolling foothills. The soil formed in material weathered 
from sedimentary bedrock. Siltstone is at a depth of 12 
to 20 inches. Slopes average about 60 percent. Eleva- 
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tion is 300 to 800 feet. The average annual precipitation 
is 40 to 60 inches, the average annual air temperature is 
52 to 54 degrees F, and the frost-free period is 165 to 
210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 5 inches thick. The 
subsoil is dark reddish brown, reddish brown, and yellow- 
ish red silty clay and clay about 12 inches thick. Weath- 
ered siltstone is at a depth of 17 inches. 

Included with this soil in mapping are areas of Bell- 
pine, Hazelair, and Steiwer soils, which make up 15 
percent of this map unit. 

Permeability is slow. Effective rooting depth is restrict- 
ed by sedimentary bedrock at a depth of about 12 to 20 
inches. Available water capacity is 2 to 3 inches, and the 
water-supplying capacity is 8 to 14 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used for pasture, which is mainly in natural 
stands of grass and Oregon white oak. Erosion can be 
controlled by maintaining a ground cover of native vege- 
tation. 

No commercial stands of timber grow on this soil. The 
soil is poorly suited to growing Christmas trees because 
of droughtiness and the steep slopes. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of this soil that are inter- 
mingled with cultivated soils. Oregon white oak, grass, 
poison-oak, and wild rose provide important food and 
cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of shallow depth to rock and the slope. 

This soil is in capability subclass Vile. 


61C—Ritner gravelly silty clay loam, 3 to 12 per- 
cent slopes. This well drained soil is on foothills. The 
soil formed in cobbly colluvium weathered from basic 
igneous rock. Basalt is at a depth of 20 to 40 inches. 
Slopes average about 8 percent. Elevation is 400 to 
1,200 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silty clay loam about 6 inches 
thick. The upper 20 inches of the subsoil is dark reddish 
brown gravelly silty clay loam and silty clay, and the 
lower 12 inches is dark reddish brown very cobbly silty 
clay. Fractured basalt is at a depth of 38 inches. 

Included with this soil in mapping are areas of Witzel 
and Nekia soils, which make up 10 percent of this map 
unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by basalt at a depth of 20 to 40 
inches. Available water capacity is 3 to 6 inches, and the 
water-supplying capacity is 16 to 23 inches. Runoff is 
slow, and the hazard of erosion is slight. 
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This soil is used mainiy for cereal grain, orchards, 
pasture, and woodland. It is not so productive or easily 
tilled as other soils on terraces or bottom lands. 

Erosion can be controlled with cross-slope farming, 
grassed waterways, winter cover crops, and returning 
crop residue to the soil. Properly managing crop residue 
and using a cropping system in which grasses and le- 
gumes or a grass and legume mixture are grown at least 
25 percent of the time improve tilth and crop yields. 

Grain and grass crops respond to nitrogen, and le- 
gumes respond to phosphorus, sulfur, boron, and, in 
many places, lime. If crop residues are used, additional 
nitrogen is needed to prevent a decrease in yields. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in reservoirs, and suitable reservoir 
sites are limited. 

This soil is moderately weil suited to Douglas-fir pro- 
duction and is well suited to Christmas tree production. 
Mixed stands of Oregon white oak, Douglas-fir, and 
grand fir grow on the soil. The site index for Douglas-fir 
on the soil ranges from 128 to 142, and the average site 
index is 135. Based on this site index for Douglas-fir, the 
soil is capable of producing about 10,300 cubic feet, or 
47,400 board feet (international rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is plastic and sticky when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts and fills. 

Seedling mortality and plant competition present some 
concerns. 

The crops grown on this soil provide food and cover 
for ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak, Douglas-fir, 
grand fir, bigleaf maple, and other trees, shrubs, and 
grasses, common birds include ruffed grouse, mountain 
quail, and band-tailed pigeons. These birds feed on the 
fruit and seeds of trees and shrubs. Black-tailed deer are 
common. Planting Douglas-fir, using grassed waterways, 
planting along roadsides, and maintaining fence rows 
and brushy areas improve the cover and food supply for 
wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. There are 
some limitations for homesites, commercial buildings, 
and local roads and streets because of depth to rock 
and low strength. The soil has major limitations for septic 
tank absorption fields because of the depth to rock and 
moderately slow permeability. 

This soil is in capability subclass |Vs. 


61D—Ritner gravelly silty clay loam, 12 to 30 per- 
cent slopes. This well drained soil is on foothills. The 
soil formed in colluvium weathered from basic igneous 
rocks. Basalt is at a depth of 20 to 40 inches. Slopes 
average about 20 percent. Elevation is 400 to 1,200 feet. 
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The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silty clay loam about 6 inches 
thick. The upper 20 inches of the subsoil is dark reddish 
brown gravelly silty clay loam and silty clay, and the 
lower 12 inches is dark reddish brown very cobbly silty 
clay. Highly fractured basalt is at a depth of 38 inches. 

Included with this soil in mapping are areas of Witzel 
and Nekia soils, which make up 10 percent of this map 
unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by basalt at a depth of 20 to 40 
inches. Available water capacity is 3 to 6 inches, and the 
water-supplying capacity is 16 to 23 inches. Runoff is 
medium, and the hazard of erosion is moderate. 

This soil is used mainly for pasture and woodland. The 
slope makes this soil unsuitable for cultivation. Improved 
varieties of grasses are desirable for cover if they can be 
established. Planting improved varieties of grasses early 
in spring insures a better cover than if planted later and 
helps to protect the soil from erosion the following 
winter. 

This soil is moderately well suited to Douglas-fir pro- 
duction. It is not well suited to Christmas tree production 
because the slope restricts harvesting and management. 
Mixed stands of Oregon white oak, Douglas-fir and grand 
fir grow on the soil. The site index for Douglas-fir ranges 
from 128 to 142, and the average site index is 135. 
Based on this site index for Douglas-fir, the soil is capa- 
ble of producing about 10,300 cubic feet, or 47,400 
board feet (international rule, one-fourth inch kerf), of mer- 
chantable timber from a fully stocked even-aged stand of 
80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is plastic and sticky when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts an fills. 

Seedling mortality and plant competition present some 
concerns. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, grand fir, bigleaf mapie, and other trees, 
shrubs and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common. Planting Douglas-fir, using 
grassed waterways, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, local roads and streets, and septic tank 
absorption fields because of the slope. 

This soil is in capability subciass Vls. 
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61E—Ritner gravelly silty clay loam, 30 to 60 per- 
cent slopes. This well drained soil is on foothills. The 
soil formed in colluvium weathered from basic igneous 
rock. Basalt is at a depth of 20 to 40 inches. Slopes 
average about 45 percent. Elevation is 400 to 1,200 feet. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown gravelly silty clay loam about 6 inches 
thick. The upper 20 inches of the subsoil is dark reddish 
brown gravelly silty clay loam and silty clay, and the 
lower 12 inches is dark reddish brown very cobbly silty 
clay. Highly fractured basalt is at a depth of 38 inches. 

Included with this soil in mapping are areas of Witzel 
and Nekia soils, which make up 10 percent of this map 
unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by basalt at a depth of 20 to 40 
inches. Available water capacity is 3 to 6 inches, and the 
water-supplying capacity is 16 to 23 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used mainly for pasture and timber produc- 
tion. The slope makes the soil unsuitable for cultivation. 
Improved varieties of grasses are desirable for cover if 
they can be established. Planting these grasses early in 
spring insures a better cover than if they are planted 
later and helps to protect the soil from erosion the fol- 
lowing winter. 

This soil is moderately well suited to Douglas-fir pro- 
duction. It is poorly suited to Christmas tree production 
because the slope restricts management and harvesting. 
Mixed stands of Oregon white oak, Douglas-fir, and 
grand fir grow on the soil. The site index for Douglas-fir 
on the soil is about 148. Based on this average site 
index, the soil is capable of producing about 11,700 
cubic feet, or 59,700 board feet (International rule, one- 
fourth inch kerf) of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is plastic and sticky when wet; this restricts trafficability. 
Roads and landings need protection against erosion by 
constructing water bars and seeding cuts, fills, and skid 
roads. 

Seedling mortality and plant competition are concerns. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of this soil that are inter- 
mingled with cultivated soil. In wooded areas of Oregon 
white oak, Douglas-fir, grand fir, bigleaf maple, and other 
trees, shrubs, and grass, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common. Planting Douglas-fir, using 
grassed waterways, planting along roadsides, and main- 
taining fence rows and brushy areas improve the cover 
and food supply for wildlife. 
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This soil has major limitations for ali coummunity uses 
because of the slope. 
This soil is in capability subclass Vlls. 


62—Riverwash. This excessively drained miscella- 
neous area is in narrow bands along major river and 
stream channels. This material is too variable to be clas- 
sified as soil. It is made up of gravel and cobblestones in 
a sandy matrix. It is recent alluvium. Riverwash is ex- 
posed during periods of low water and is subject to 
shifting during normal high water and at flood stage. It 
ranges in depth from 40 to more than 60 inches. Slopes 
are 0 to 5 percent but average about 2 percent. Eleva- 
tion is 125 to 700 feet. The average annual precipitation 
is 40 to 80 inches, the average annual air temperature is 
50 to 54 degrees F, and the frost-free period is 140 to 
210 days. 

Permeability is rapid to very rapid. Available water ca- 
pacity and the water-supplying capacity are too variable 
to rate. Runoff is slow, and the hazard of erosion is high. 

None of this miscellaneous area is cultivated or used 
for timber production. Most is void of vegetation except 
for occasional bunches of grass and scattered shrubs, 
which provide very little food and cover for wildlife. 

The hazard of frequent flooding from overflow is the 
major limitation to homesites. Riverwash has some limit- 
ed recreational use. 

Riverwash is in capability subclass Vlilw. 


63—Rock outcrop. This miscellaneous area is on 
steep side slopes and escarpments in the mountains of 
the Coast Range. It is areas of hard igneous rock. 
Slopes range from 30 to 90 percent. Elevation is 1,100 
to 3,500 feet. The average annual precipitation is 60 to 
150 inches, the average annual air temperature is 42 to 
53 degrees F, and the frost-free period is 90 to 200 
days. 

Runoff is very rapid and the hazard of erosion is high. 

This miscellaneous area is nearly void of vegetation. It 
has no commercial stands of timber. Because of the lack 
of vegetation, this miscellaneous area has little or no 
value as wildlife habitat. 

The slope and outcroppings of rock are the major 
limitations to community use. 

Rock outcrop is in capability subclass Vills. 


64B—Salkum silty clay loam, 2 to 6 percent slopes. 
This well drained soil is on high, gravelly terraces that 
have broad, gently sloping tops and steeper side slopes. 
The soil formed in old, clayey, weathered, gravelly aliu- 
vial deposits. Weathered gravel is at a depth of 40 to 60 
inches. Slopes average about 4 percent. Elevation is 325 
to 375 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 12 inches thick. The 
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subsoil is reddish brown and dark reddish brown silty 
clay and clay about 25 inches thick. The upper part of 
the substratum is variegated silty clay about 12 inches 
thick. Weathered basic igneous gravel that can be cut 
with a knife is at a depth of 49 inches. 

Included with this soil in mapping are areas of Bried- 
well, Dupee, and Bellpine soils, which make up about 5 
to 10 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is about 40 inches. Available water capacity is 8 to 
10 inches, and the water-supplying capacity is 18 to 24 
inches. Runoff is slow, and the hazard of erosion is 
slight. 

Most of the acreage of this soil is cultivated. Cereal 
grain, orchards, forage, and grass seed are the major 
crops, and the soil is highly productive for these crops. It 
is not so productive or easily tilled as other soils on 
terraces or bottom lands. 

This soil responds well to fertilizers and amendments. 
If residues are used, additional nitrogen is generally re- 
quired to prevent a decrease in yields. Properly manag- 
ing crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 25 percent of the time help to reduce 
runoff and erosion and help to maintain fertility and work- 
ability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited because of the gravelly sub- 
stratum. 

A few small tracts of mixed stands of Douglas-fir, 
Oregon white oak, and grand fir grow on this soil. They 
are not of sufficient acreage for commercial timber pro- 
duction. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. In wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grass, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The principal 
limitation to homesites is the major restriction for septic 
tank filter fields because of moderately slow permeabil- 
ity. Most areas of the soil are not on community sewage 
systems. 

This soil is in capability subclass lle. 


64C—Salkum silty clay loam, 6 to 12 percent 
slopes. This well drained soil is on high terraces along 
the foothills. The soil formed in old, weathered, gravelly 
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alluvium. Weathered gravel is at a depth of 40 to 60 
inches. Slopes average about 9 percent. Elevation is 350 
to 650 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 200 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 12 inches thick. The 
subsoil is reddish brown and dark reddish brown silty 
clay and clay about 25 inches thick. The upper part of 
the substratum is a variegated silty clay about 12 inches 
thick. Weathered basaltic gravel that can be cut with a 
knife is at a depth of 49 inches. 

Included with this soil in mapping are areas of Bellpine 
and Briedwell soils, which make up about 10 to 15 per- 
cent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 40 to 60 inches. Available water capacity is 8 to 
10 inches, and the water-supplying capacity is 18 to 24 
inches. Runoff is medium, and the hazard of erosion is 
slight. 

Most of the acreage of this soil is cultivated. Cereal 
grain, orchards, forage, and grass seed are the major 
crops, and the soil is highly productive for these crops. It 
is well suited to growing Christmas trees. 

This soil responds well to fertilizers and amendments. 
Where residues are used, additional nitrogen is generally 
required to prevent a decrease in yields. Properly man- 
aging crop residue and using a cropping system in which 
grasses and legumes or a grass and legume mixture are 
grown at least 25 percent of the time help to reduce 
runoff and erosion and help to maintain fertility and work- 
ability. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in ponds or reservoirs, and suitable 
reservoir sites are limited. 

The crops and natural vegetation on this soil provide 
food and cover for ring-necked pheasant, California 
quail, and bobwhite quail. in wooded areas of Oregon 
white oak, Douglas-fir, hazel, bigleaf maple, and other 
trees, shrubs, and grasses, common birds include ruffed 
grouse, mountain quail, and band-tailed pigeons. These 
birds feed on the fruit and seeds of trees and shrubs. 
Black-tailed deer are common in both cultivated and 
uncultivated areas. Planting Douglas-fir, using grassed 
waterways, planting along roadsides, and maintaining 
fence rows and brushy areas improve the cover and 
food supply for wildlife. 

Increased population growth in the county has resulted 
in increased home construction on this soil. The principal 
limitation to homesites is the major restriction for septic 
tank filter fields because of moderately slow permeabil- 
ity. Most areas of the soil are not on community sewage 
systems. 

This soil is in capability subclass ile. 


65B—Santiam silt loam, 3 to 6 percent slopes. This 
moderately well drained soi! is on terraces above the 
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main Willamette Valley floor. The soil formed in silty 
alluvium over older clayey alluvium. Slopes average 
about 4 percent. Elevation is 300 to 375 feet. The aver- 
age annual precipitation is about 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is about 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 17 
inches thick. The subsoil is dark brown mottled heavy 
silty clay loam about 17 inches thick. The substratum is 
grayish brown and dark brown mottled clay that extends 
to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Helve- 
tia, Dupee, Steiwer, and Hazelair soils, which make up 
about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 40 inches or more. Available water capacity is 8 
to 11 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 24 to 
36 inches in winter and spring. 

This soil is better suited to row crops, forage crops, 
smail grain, and grass seed than to other crops. It is well 
suited to vegetables and to many specialty crops. The 
choice of crops is somewhat restricted, however, be- 
cause of the occasional high water table. Long-lived, 
deep-rooted, deciduous fruit trees, nut trees, strawber- 
ries, and alfalfa are all unfavorably affected by wetness 
caused by the high water table. 

Erosion is easily controlled. Returning all crop residue 
to the soil and using a cropping system in which grasses 
and legumes or grass and legume mixtures are grown at 
least 25 percent of the time help to reduce runoff and 
erosion and to maintain favorable fertility and workability. 

Small grains and grasses respond to nitrogen fertilizer; 
row crops respond to nitrogen and phosphorus fertilizer; 
and legumes respond to phosphorus fertilizer, and sulfur, 
and, in many places, lime. If crop residues are used, 
additional nitrogen is needed to prevent decreased 
yields. 

Sprinklers and furrows are suitable for irrigation and 
corrugation methods are well suited to row crops. Water 
should be carefully applied, and the rate of application 
should be so low that runoff does not occur. Water for 
irrigation can be obtained from reservoirs. An adequate 
supply of water for irrigation is not available from wells. 

Wetness is a moderate limitation to the use of this soil 
for crops. Drainage is needed if the soil is to be used for 
maximum production. In most places, grid drainage will 
make the soil more suitable for crops. Seepage from 
soils in higher areas can be controlled by installing inter- 
ceptor ditches and random drains. 

No commercial stands of timber grow on this soil. The 
soil is well suited to Christmas tree production. 

Native vegetation includes grasses, hazel, poison-oak, 
wild blackberry, Douglas-fir, and Oregon white oak, 
which furnish good food and cover for ring-necked 
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pheasant, California quail, bobwhite quail, and mourning 
dove. Black-tailed deer are permanent residents, and 
ducks and geese also feed in areas near water. Go- 
phers, ground squirrels, moles, nutria, and opossum are 
common pests. Planting along streambanks and road- 
ways, using grassed waterways, and preserving fence 
rows, woodlots, and brushy areas improve cover and 
food for wildlife. 

Increased population growth in the county has resulted 
in inreased homesite construction on this soil. The pri- 
mary limitations for urban development are high shrink- 
swell potential of the subsoil, limited ability of the soil to 
support a load, and a high water table in the rainy 
season. Dwellings and road construction can be de- 
signed to offset the first two limitations. Septic tank ab- 
sorption fields do not function properly during rainy peri- 
ods because of the high water table and moderately 
slow permeability in the subsoil. 

This soil is in capability subclass Ilw. 


65C—Santiam silt loam, 6 to 15 percent slopes. 
This moderately well drained soil is on terraces above 
the main Willamette Valley floor. The soil formed in silty 
alluvium over older clayey alluvium. Slopes average 
about 9 percent. Elevation is 300 to 375 feet. The aver- 
age annual precipitation is about 40 to 60 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is about 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 17 
inches thick. The subsoil is dark brown mottled heavy 
silty clay loam about 17 inches thick. The substratum is 
grayish brown and dark brown mottled clay that extends 
to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Helve- 
tia, Dupee, Steiwer, and Hazelair soils, which make up 
about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 40 inches or more. Available water capacity is 8 
to 11 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 24 to 
36 inches in winter and spring. 

This soil is better suited to row crops, forage crops, 
small grain, and grass seed than to other crops. In some 
areas, somewhat restricted drainage limits the choice of 
crops. In places, long-lived, deep-rooted, deciduous fruit 
trees, nut trees, strawberries, raspberries, and alfalfa do 
not grow well unless then soil is drained. 

Good drainage is needed for maximum use of this soil 
and for best returns. Seepage from soils in higher areas 
can be controlled by installing interceptor ditches and 
random drains. Runoff can be controlled by establishing 
grassed waterways and by keeping a protective cover of 
plants on the soil at all times. 

Erosion is easily controlled by farming across the 
slope, establishing grassed waterways, practicing rough 
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tillage, and protecting the soil with a winter cover crop or 
stubble mulch. Returning all crop residue to the soil and 
using a cropping system in which grasses and lequmes 
or mixtures of grasses and legumes are grown at least 
50 percent of the time help to reduce runoff and erosion 
and to maintain favorable soil fertility and workability. 

Small grain and grasses respond to nitrogen fertilizer; 
row crops commonly respond to nitrogen and phospho- 
rus fertilizer; and legumes respond to phosphorus fertiliz- 
er, sulfur, and, in many places, lime. lf crop residues are 
used, additional nitrogen is needed to prevent a de- 
crease in yields. 

Water can be applied by means of sprinkler for furrow 
irrigation or the contour furrow method, but rates should 
be low enough to prevent erosion. Water for irrigation 
can be obtained from reservoirs. In most places, ade- 
quate water is not available from wells. 

No commercial stands of timber grow on this soil. The 
soil is moderately well suited to Christmas tree produc- 
tion, but is moderately limited by the slope. 

Native vegetation includes grasses, hazel, poison-oak, 
wild blackberry, Douglas-fir, and Oregon white oak, 
which furnish good food and cover for ring-necked 
pheasant, California quail, bobwhite quail, and mourning 
dove. Black-tailed deer are permanent residents, and 
ducks and geese also feed in areas near water. Go- 
phers, ground squirrels, moles, nutria, and opossum are 
common pests. Streambank and roadway planting, 
grassed waterways, and preservation of fence rows, 
woodlots, and brushy areas improve cover and food for 
wildlife. 

Increased population growth in the county has resulted 
in increased homesite construction on this soil. The pri- 
mary limitations for urban development are the high 
shrink-swell potential in the subsoil, the limited ability of 
the soil to support a load, high water table in the rainy 
season, and the moderate slopes. Moderately slow per- 
meability in the subsoil and a seasonal high water table 
are the major limitations for septic tank absorption fields. 
Dwelling and road construction can be designed to offset 
the shrink-swell potential and low strength of the soil. 

This soil is in capability subclass lle. 


65D—Santiam silt loam, 15 to 20 percent slopes. 
This moderately well drained soil is on terraces above 
the main Willamette Valley floor. The soil formed in silty 
alluvium over older clayey alluvium. Slopes average 
about 18 percent. Elevation is 300 to 375 feet. The 
average annual precipitation is about 40 to 60 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the average frost-free period is about 165 to 210 
days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 17 
inches thick. The subsoil is dark brown mottled heavy 
silty clay loam about 17 inches thick. The substratum is 
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grayish brown and dark brown mottled clay that extends 
to a depth of 60 inches or more. 

Included with this soil in mapping are areas of Helve- 
tia, Dupee, Steiwer, and Hazelair soils, which make up 
about 15 percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is 40 inches or more. Available water capacity is 8 
to 11 inches, and the water-supplying capacity is 20 to 
26 inches. Runoff is medium, and the hazard of erosion 
is moderate. A seasonal high water table is at a depth of 
24 to 36 inches in winter and spring. 

This soil is well suited to forage crops, small grain, and 
grass seed. In some areas, somewhat restricted drain- 
age and slope limits the choice of crops. Some long- 
lived, deep rooted, deciduous fruit trees, nut trees, straw- 
berries, and alfalfa are unfavorably affected by excess 
moisture unless the soil is drained. 

The slope makes this soil unsuitable for grid drainage. 
In most places, drainage is provided by installing inter- 
ceptor ditches and random drains. 

Erosion can be controlled by tilling across the slope, 
growing a winter cover crop, and establisheding a per- 
manent cover of grass in natural waterways. Properly 
managing crop residue and using a cropping system in 
which grasses and legumes or mixtures of grasses and 
legumes are grown at least 75 percent of the time help 
to reduce runoff and erosion and to maintain favorable 
fertility and workability. 

Small grain and grasses respond to nitrogen fertilizer 
and legumes respond to phosphorus fertilizer, sulfur, 
and, in many places, lime. If crop residues are used, 
additional nitrogen is needed to prevent a decrease in 
yields. 

Irrigation is somewhat difficult because of moderately 
steep slopes. Sprinklers are suitable for applying irriga- 
tion water. This water can be obtained from reservoirs. 
Water should be applied at a rate so low that it will not 
cause runoff. 

No commercial stands of timber grow on this soil. The 
soil has moderately severe limitations for Christmas tree 
production because of the slope. 

Native vegetation includes grass, hazel, poison-oak, 
wild blackberry, Douglas-fir, bigleaf maple, and Oregon 
white oak, which furnish good food and cover for ring- 
necked pheasant, California quail, bobwhite quail, and 
mourning dove. Black-tailed deer are permanent resi- 
dents, and ducks and geese also feed on areas near 
water. Gophers, ground squirrels, moles, nutria, and opos- 
sum are common pests. Planting along streambanks 
and roadways, using grassed waterways, and preserving 
fence rows, woodlots, and brushy areas improve cover 
and food for wildlife. 

Increased population growth in the county has resulted 
in increased homesite construction on this soil. The pri- 
mary limitations to urban development are the high 
shrink-sweil potential in the subsoil, the limited ability of 
the soil to support a load, the seasonal high water table 
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in the rainy season, and the moderately steep slopes. The 
slope, moderately slow permeability in the subsoil, and 
seasonal high water table are major limitations for septic 
tank absorption fields. Dwellings and road construction 
can be designed to offset the shrink-swell potential and 
low strength. 

This soil is in capability subclass lle. 


66D—Slickrock gravelly loam, 3 to 25 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. Slopes average about 
15 percent. Elevation is 800 to 1,600 feet. The average 
annual precipitation is 80 to 120 inches, the average 
annual! air temperature is about 48 to 52 degrees F, and 
the frost-free period is about 145 to 180 days. 

In a representative profile, the surface layer is very 
dark grayish brown gravelly loam about 15 inches thick. 
The subsoil is dark brown and dark yellowish brown 
gravelly loam and gravelly clay loam that extends to a 
depth of 65 inches or more. 

Included with this soil in mapping are areas of Bohan- 
non, Astoria, Trask, and Blachly soils, which make up 
about 15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 8 to 10 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production, water supply 
and wildlife habitat. It is very well suited to the produc- 
tion of Douglas-fir. Bigleaf maple and red alder are 
common. The site index for Douglas-fir ranges from about 
155 to 175, and the average site index is about 165. 
Based on this average site index, the soil is capable of 
producing about 13,300 cubic feet, or 74,200 board feet 
(International rule, one-fourth inch kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

Limitations to the use of equipment are slight. Roads 
and skid trails are unstable when wet. Trafficability is 
restricted when the soil is wet. Cable logging causes less 
disturbance than tractor logging. Roads and landings 
need water bars and grass seeding to prevent erosion. 

Plant competition is slight. Limitations can become 
major at the lower elevations and on moist sites, where 
salal, brackenfern, and vine maple are very aggressive 
and often prevent establishment of conifers. There is 
little danger of seedling mortality. The soil has good 
water-supplying capacity, and it is in a favorable climatic 
zone. Natural regeneration is generally good but may 
need to be supplemented by site preparation, seeding, 
and planting. Weeding and thinning are needed for good 
stand development. The hazard of windthrow is minimal. 
Swordfern is abundant and is a good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
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in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vie. 


66E—Slickrock gravelly loam, 25 to 50 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in residuum and colluvium 
weathered from sedimentary rock. Slopes average about 
35 percent. Elevation is 800 to 1,600 feet. The average 
annual precipitation is 80 to 120 inches, the average 
annual air temperature is about 48 to 52 degrees F, and 
the frost-free period is about 145 to 180 days. 

In a representative profile, the surface layer is very 
dark grayish brown gravelly loam about 15 inches thick. 
The subsoil is dark brown and dark yellowish brown 
gravelly loam and gravelly clay loam that extends to a 
depth of 65 inches or more. 

Included with this soil in mapping are areas of Bohan- 
non, Astoria, Trask, and Blachly soils, which make up 
about 15 percent of this map unit. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 8 to 10 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production, water supply, 
and wildlife habitat. It is very well suited to the produc- 
tion of Douglas-fir. Bigleaf maple and red alder are 
common. The site index for Douglas-fir on this soil 
ranges from about 155 to 175, and the average site 
index is about 165. Based on this average site index, the 
soil is capable of producing about 13,300 cubic feet, or 
74,200 board feet (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. Roads 
and skid trails are unstable when wet. Trafficability is 
restricted when this soil is wet. Cable logging causes 
less disturbance than tractor logging. Construction and 
maintenance of roads is difficult because of steep slope 
and slide hazards. Roads and landings need water bars 
and grass seeding to prevent erosion. 

Piant competition is slight. Limitations can become 
major at the lower elevations and on moist sites, where 
salal, brackenfern, and vine maple are very aggressive 
and often prevent establishment of conifers. There is 
little danger of seedling mortality. The soil has good 
water-supplying capacity, and it is in a favorable climatic 
zone. Natural regeneration is generally good but may 
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need to be supplemented by site preparation, seeding, 
and planting. Weeding and thinning are needed for good 
stand development. The hazard of windthrow is minimal. 
Swordfern is abundant and is a good source of greenery. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Roads 
and streets are subject to slips and slides. 

This soil is in capability subclass Vle. 


67C—Steiwer silt loam, 3 to 12 percent slopes. This 
well drained soil is on low foothills. The soil formed in 
material weathered from sedimentary bedrock. Siltstone 
is at a depth of 20 to 40 inches. Slopes average about 8 
percent. Elevation is 300 to 500 feet. The average 
annual precipitation is 40 to 60 inches, the average 
annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 15 inches thick. The 
subsoil is very dark grayish brown and dark brown silty 
clay loam about 11 inches thick. Partly weathered sedi- 
mentary bedrock is at a depth of 26 inches. 

Included with this soil in mapping are areas of Chehul- 
pum and Hazelair soils, which make up about 15 percent 
of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at a depth of 
20 to 40 inches. Available water capacity is 3.5 to 8 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used mainly for small grain, hay, and pas- 
ture. Orchards and deep rooted crops are not generally 
grown on the soil because of limited depth to bedrock 
and low available water capacity. Properly managing 
crop residue and using a cropping system in which grass 
and legumes or a grass and legume mixture are grown 
help to reduce runoff and erosion and to maintain fertility 
and workability. Small grain and grasses respond to ni- 
trogen, and legumes respond to phosphorus, sulfur, and, 
in many places, lime. Where stubble mulching is prac- 
ticed, additional nitrogen is needed. 

Erosion is easily controlled by establishing grassed 
waterways, cross-slope farming, crop residue manage- 
ment, and winter cover crops. Cover crops planted early 
in fall help to insure adequate growth. 

This soil is not generally irrigated. Irrigation water 
should be applied carefully at rates low enough to pre- 
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vent runoff. Irrigation water must be stored in reservoirs, 
but suitable sites generally are not available. In years 
without rain late in spring, the soil is quite droughty. 

No commercial stands of timber grow on this soil. The 
soil is only moderately suited to growing Christmas trees 
because of droughtiness. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in cultivated areas of this soil. 
Native grass, Oregon white oak, wild rose, poison oak, 
and snowberry provide important food and cover for 
black-tailed deer and other wildlife. 

This soil has some limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of low strength and slope. It has major 
limitations for septic tank absorption fields because of 
depth to bedrock and moderately slow permeability. 

This soil is in capability subclass IIle. 


67D—Steiwer silt loam, 12 to 20 percent slopes. 
This well drained soil is on low foothills. The soil formed 
in material weathered from sedimentary bedrock. Silt- 
stone is at a depth of 20 to 40 inches. Slopes average 
about 15 percent. Elevation is 300 to 500 feet. The 
average annual precipitation is 40 to 60 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 15 inches thick. The 
subsoil is very dark grayish brown and dark brown silty 
clay loam about 11 inches thick. Partly weathered sedi- 
mentary bedrock is at a depth of 26 inches. 

Included with this soil in mapping are areas of Chehul- 
pum and Hazelair soils, which make up about 15 percent 
of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at a depth of 
20 to 40 inches. Available water capacity is 3.5 to 8 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is medium, and the hazard of erosion is 
high. 

This soil is used mainly for small grain, seeded grass, 
pasture, and hay. Some areas are in native grass and 
oak. Orchards and deep-rooted crops are not suited to 
the soil because of limited depth to bedrock and tenden- 
cy to be droughty. Properly managing crop residue and 
using a cropping system in which grass and legumes or 
a grass and legume mixture are grown help to reduce 
runoff and erosion and to maintain fertility and workabil- 
ity. Small grains and grasses respond to nitrogen, and 
legumes respond to phosphorus, sulfur, and, in many 
places, lime. If stubble mulching is practiced, additional 
nitrogen is needed. 

Erosion is easily controlled by establishing grassed 
waterways, cross-slope farming, crop residue manage- 
ment and winter cover crops. Cover crops planted early 
in fall help to insure adequate growth. 
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This soil generally is not irrigated because of the 
slope. In years without rain late in spring, this soil is quite 
droughty. 

No commercial stands of timber grow on this soil. It is 
poorly suited to growing Christmas trees because of 
droughtiness, and the slope which restricts management 
and harvesting. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in cultivated areas of this soil. 
Native grass, Oregon white oak, wild rose, poison-oak, 
and snowberry provide important food and cover for 
black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
use because of the slope. 

This soil is in capability subclass !Ve. 


67E—Steiwer silt loam, 20 to 50 percent slopes. 
This well drained soil is on low foothills. The soil formed 
in material weathered from sedimentary bedrock. Silt- 
stone is at a depth of 20 to 40 inches. Slopes average 
about 30 percent. Elevation is 300 to 500 feet. The 
average annual precipitation is 40 to 60 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 15 inches thick. The 
subsoil is very dark grayish brown and dark brown silty 
clay loam about 11 inches thick. Partly weathered sedi- 
mentary bedrock is at a depth of 26 inches. 

Included with this soil in mapping are areas of Chehui- 
pum and Hazelair soils, which make up 15 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at a depth of 
20 to 40 inches. Available water capacity is 3.5 to 8 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for oak and grass pasture. The 
slope makes this soil unsuitable for cultivation. A perma- 
nent plant cover should be kept on the soil at all times. 
Improved varieties of grasses are desirable for cover if 
they can be established. Planting these grasses early in 
spring insures a better cover than if they are planted 
later and helps to protect the soil from erosion. The soil 
is droughty. Grasses make little or no growth late in 
summer and in fall. This soil generally is not fertilized 
extensively because of droughtiness, but small amounts 
of fertilizer are applied early in spring or in fall. 

This soil generally is not irrigated because of the 
slope. 

No commercial stands of timber grow on this soil. It is 
poorly suited to growing Christmas trees because of 
droughtiness and the slope which restricts management 
and harvesting. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of this soil that are near 
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cultivated soils. Native grass, Oregon white oak, wild 
rose, poison-oak, and snowberry provide important food 
and cover for black-tailed deer and other wildlife. 

This soil has major limitations for homesites, commer- 
cial buildings, roads and streets, and other community 
uses because of the slope. 

This soil is in capability subclass Vie. 


68C—Suver silty clay loam, 3 to 12 percent slopes. 
This somewhat poorly drained soil is on ridges and 
smooth, low foothills. The soil formed in fine-textured 
residuum and colluvium weathered from sedimentary 
bedrock. Bedrock is at a depth of 40 to 60 inches. 
Slopes average about 8 percent. Elevation is 275 to 800 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the frost-free period is about 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 11 inches thick. The subsoil 
is brown, reddish brown, and grayish brown, mottled silty 
clay and clay about 17 inches thick. The upper 14 inches 
of the substratum is light olive gray and pale brown clay, 
and the lower part is sedimentary bedrock. 

Included with this soil in mapping are areas of Bellpine 
and Hazelair soils, which make up 10 percent of this 
map unit, and Dupee and Willakenzie soils, which make 
up 5 percent. 

Permeability is very slow. Effective rooting depth is 20 
to 36 inches. It is limited by a clayey subsoil and a 
seasonal high water table. Available water capacity is 4 
to 7.5 inches, and the water-supplying capacity is 14 to 
20 inches. Runoff is slow, and the hazard of erosion is 
slight. A seasonal high water table is at a depth of 12 to 
24 inches in winter and spring. 

This soil is used for small grain, seeded grass, hay, 
and pasture. Long-lived, deep-rooted, deciduous fruit and 
nut trees, strawberries, caneberries, and alfalfa are ad- 
versely affected by the seasonal high water table. Or- 
ganic-matter content can be maintained or improved by 
returning crop residue to the soil and a cropping system 
that includes soil-building crops 50 to 75 percent of the 
rotation. Sheet and rill erosion can be controlled by 
cross-slope farming and grassed waterways. 

Grain and grass crops respond to nitrogen, and le- 
gumes require phosphorus, boron, and sulfur. Lime is 
generally required to reduce acidity. If crop residues are 
used, additional nitrogen is needed to prevent a de- 
crease in yields. 

This soil generally is not irrigated. Water for irrigation, 
where possible, needs to be stored in reservoirs. 

The soil needs drainage for maximum production and 
use. Open drainage ditches are subject to erosion unless 
care is taken in laying them out. Drainage generally can 
be accomplished by interceptor drains with some random 
lines to drain wet spots in the lower areas. Deep, under- 
ground tile systems intercept and remove excess water 
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caused by the perched water table and seepage in 
winter and early in spring. 

No commercial stands of timber grow on this soil. The 
soil is not well suited to Christmas tree production be- 
cause of the seasonal high water table and clayey sub- 
soil. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleat maple, and other trees, shrubs, 
and grasses, common birds include ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in both cultivated and uncultivated areas. 
Planting Douglas-fir, using grassed waterways, planting 
along roadsides, and maintaining fence rows and brushy 
areas improve the cover and food supply for wildlife. 

The soil has major limitations for homesites (fig. 13), 
commercial buildings, and local roads and streets be- 
cause of a seasonal high water table, shrink-well poten- 
tial in the subsoil, and limited ability of the soil to support 
a load. Dwellings and road construction can be designed 
to offset the last two limitations. The soil also has major 
limitations for septic tank absorption fields, sewage la- 
goons, and sanitary landfills because of the clayey sub- 
soil, seasonal high water table, and very slow permeabil- 
ity. 

This soil is in capability subclass Ille. 


68D—Suver silty clay loam, 12 to 20 percent 
slopes. This somewhat poorly drained soil is on ridges 
and smooth, low foothills. The soil formed in fine-tex- 
tured residuum and colluvium weathered from sedimen- 
tary bedrock. Bedrock is at a depth of 40 to 60 inches. 
Slopes average about 16 percent. Elevation is 275 to 
800 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 11 inches thick. The subsoil 
is brown, reddish brown, and grayish brown mottled silty 
clay and clay about 17 inches thick. The substratum, to a 
depth of 14 inches, is light olive gray and pale brown 
clay. Sedimentary bedrock is at a depth of 42 inches. 

Included with this soil in mapping are areas of Bellpine 
and Hazelair soils, which make up 10 percent of this 
map unit, and Dupee and Willakenzie soils, which make 
up 5 percent. 

Permeability is very slow. Effective rooting depth is 20 
to 36 inches. It is limited by a clayey subsoil and a 
seasonal high water table. Available water capacity is 4 
to 7.5 inches, and the water-supplying capacity is 14 to 
20 inches. Runoff is medium, and the hazard of erosion 
is moderate. A seasonal high water table is at a depth of 
12 to 24 inches in winter and spring. 

This soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted, deciduous fruit and nut 
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trees, strawberries, caneberries, and alfalfa are adversely 
affected by a seasonal high water table. Tilling and 
planting across the slope and a winter cover crop help to 
control erosion. Grassed waterways help to remove 
excess waiter. Tillage should be limited to seedbed prep- 
aration and weed control. Leaving the soil in a cloddy 
condition during the rainy period helps to protect against 
erosion. A suitable cropping system provides soil-building 
crops for more than 75 percent of the rotation. 

Grain and grass crops respond to nitrogen. Legumes 
require phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. If crop residues are used, 
additional nitrogen is needed to prevent a decrease in 
yields. 

This soil generally is not irrigated. Water for irrigation, 
where possible, needs to be stored in reservoirs. 

Limited drainage can generally be accomplished by 
installing interceptor drains and some random lines to 
drain wet spots in the lower areas. Deep, underground 
tile systems across the slope intercept and remove 
excess water from a perched water table and seepage in 
winter and early in spring. 

No commercial stands of timber grow on this soil. The 
soil is not well suited to Christmas tree production be- 
cause of the seasonal high water table, slope, and 
clayey subsoil. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses, common birds include ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in both cultivated and uncultivated areas. 
Planting Douglas-fir, using grassed waterways, planting 
along roadsides, and maintaining fence rows and brushy 
areas improve the cover and food supply for wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, and focal roads and streets because of 
moderate slopes, seasonal high water table, shrink-swell 
potential in the subsoil, and limited ability of the soil to 
support a load. Dwellings and road construction can be 
designed to offset these limitations. The soil also has 
major limitations for septic tank absorption fields, 
sewage lagoons, and sanitary landfills because of the 
clayey subsoil, seasonal high water table, slope, and 
very slow permeability. 

This soil is in capability subclass |Ve. 


68E—Suver silty clay loam, 20 to 30 percent 
slopes. This somewhat poorly drained soil is on ridges 
and smooth, low foothills. The soil formed in fine-tex- 
tured residuum and colluvium weathered from sedimen- 
tary bedrock. Bedrock is at a depth of 40 to 60 inches. 
Slopes average about 25 percent. Elevation is 275 to 
800 feet. The average annual precipitation is 40 to 60 
inches, the average annual air temperature is 52 to 54 
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degrees F, and the frost-free period is about 165 to 210 
days. 

In a representative profile, the surface layer is dark 
brown silty clay loam about 11 inches thick. The subsoil 
is brown, reddish brown, and grayish brown mottled silty 
clay and clay about 17 inches thick. The substratum, to a 
depth of 14 inches, is light olive gray and pale brown 
clay. Sedimentary bedrock is at a depth of 42 inches. 

Included with this soil in mapping are areas of Bellpine 
and Hazelair soils, which make up 10 percent of this 
map unit, and Dupee and Willakenzie soils, which make 
up 5 percent. 

Permeability is very slow. Effective rooting depth is 20 
to 30 inches. It is limited by a clayey subsoil and a 
seasonal high water table. Available water capacity is 4 
to 7.5 inches, and the water-supplying capacity is 14 to 
20 inches. Runoff is rapid, and the hazard of erosion is 
high. A seasonal high water table is at a depth of 12 to 
24 inches in winter and spring. 

This soil is used for small grain, grass seed, hay, and 
pasture. Long-lived, deep-rooted, deciduous fruit and nut 
trees, strawberries, caneberries, and alfalfa are adversely 
affected by a seasonal high water table. Tilling and 
planting across the slope and a winter cover crop help to 
control erosion. Grassed waterways help to remove 
excess water. Tillage should be limited to seedbed prep- 
aration and weed control. Leaving the soil in a cloddy 
condition during the rainy period helps to protect it 
against erosion. A suitable cropping system includes soil- 
building crops for more than 75 percent of the rotation. 

Grain and grass crops respond to nitrogen. Legumes 
require phosphorus, boron, and sulfur. Lime is generally 
required to reduce acidity. If crop residues are used, 
additional nitrogen is needed to prevent a decrease in 
yields. 

This soil generally is not irrigated because of the slope 
and inherent drainage concerns. 

No commercial stands of timber grow on this soil. The 
soil is not well suited to Christmas tree production be- 
cause of the seasonal high water table, slope, and 
clayey subsoil. 

Crops produced on this soil provide food and cover for 
ring-necked pheasant, California quail, and bobwhite 
quail. In wooded areas of Oregon white oak, Douglas-fir, 
hazel, bigleaf maple, and other trees, shrubs, and 
grasses, common birds include ruffed grouse, mountain 
quail, and band-tailed pigeons. These birds feed on the 
fruit and seeds of trees and shrubs. Black-tailed deer are 
common in both cultivated and uncultivated areas. Plant- 
ing Douglas-fir, using grassed waterways, planting along 
roadsides, and maintaining fence rows and brush areas 
improve the cover and food supply for wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, and local roads and streets because of the 
seasonal high water table, shrink-swell potential in the 
subsoil, slope, and the limited ability of the soil to sup- 
port a load. Dwelling and road construction can be de- 
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signed to offset the last three limitations. The soil also 
has major limitations for septic tank absorption fields, 
sewage lagoons, and sanitary landfills because of the 
clayey subsoil, high seasonal water table, slope, and 
very slow permeability. This soil also has some limita- 
tions for recreation because of the slope and seasonal 
high water table. 
This soil is in capability subclass |Ve. 


69D—Trask shaly loam, 3 to 30 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. The soil formed in shaly residuum and 
colluvium weathered from sedimentary rock. Partly 
weathered shale is at a depth of 20 to 40 inches. Slopes 
average about 20 percent. Elevation is 1,000 to 1,700 
feet. The average annual precipitation is 80 to 130 
inches, the average air temperature is about 49 to 52 
degrees F, and the frost-free period is about 145 to 200 
days. 

In a representative profile, the surface layer is very 
dark grayish brown and very dark brown shaly loam and 
very shaly loam 12 inches thick. The subsoil is dark 
yellowish brown and yellowish brown very shaly loam 
about 24 inches thick. Partly weathered shale is at a 
depth of 36 inches. 

Included with this soil in mapping are areas of Astoria, 
Bohannon, and Slickrock soils, which make up 15 per- 
cent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 2.5 
to 5 inches, and the water-supplying capacity is 15 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production. It is well suited 
to the production of Douglas-fir. Hemlock is mixed with 
Douglas-fir at higher elevations. Bigleaf maple is 
common, and red alder is on lower slopes and in drain- 
ageways. The site index for Douglas-fir on this soil is 
about 135. Based on the site index for Douglas-fir, this 
soil is capable of producing about 10,300 cubic feet, or 
47,400 board feet (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is stable and trafficability is good. Roads and landings 
need water bars and grass seeding to prevent erosion. 

Plant competition is not generally a major concern. It 
may be on the lower slopes and in moist sites, where 
salal, brackenfern, and vine maple are very aggressive 
and often prevent establishment of conifer seedlings. 
This soil is droughty in summer; this causes some seed- 
ing mortality. Natural regeneration is generally slow and 
may need to be supplemented with site preparation, 
seeding, and planting. Weeding and thinning are needed 
for good stand development. There is some hazard of 
windthrow. Swordfern is abundant and is a good source 
of greenery. 
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Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Coo! sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Local 
roads and streets are subject to slips and slides. 

This soil is in capability subclass Vs. 


69F—Trask shaly loam, 30 to 90 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. The soil formed in gravelly residuum 
and colluvium weathered from sedimentary rock. Partly 
weathered shale is at a depth of 20 to 40 inches. Slopes 
average about 55 percent. Elevation is 1,000 to 1,700 
feet. The average annual precipitation is 80 to 130 
inches, the average annual air temperature is about 49 
to 52 degrees F, and the frost-free period is about 145 
to 200 days. 

In a representative profile, the surface layer is very 
dark grayish brown and very dark brown shaly loam and 
very shaly loam about 12 inches thick. The subsoil is 
dark yellowish brown and yellowish brown very shaly 
loam about 19 inches thick. Partly weathered shale is at 
a depth of 31 inches. 

included with this soil in mapping are areas of Astoria, 
Bohannon, and Siickrock soils, which make up 15 per- 
cent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. Available water capacity is 2.5 
to 5 inches, and the water-supplying capacity is 15 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for timber production, and it is well 
suited to the production of Douglas-fir. Hemlock is mixed 
with Douglas-fir at higher elevations. Bigleaf maple is 
common, and red alder is on lower slopes and in drain- 
ageways. The site index for Douglas-fir on this soil is 
about 135. Based on the site index for Douglas-fir, the 
soil is capable of producing about 10,300 cubic feet, or 
47,400 board feet (International rule, one-fourth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Limitations to the use of equipment are major. The 
slope limits most operations to cable logging and aerial 
seeding and weeding. The slope and rock outcrop inter- 
fere with site preparation, planting, roadbuilding, and in- 
termediate harvesting by tractor logging. Construction 
and maintenance of roads is difficult because of the 
slope. Roads and landings should be protected with 
water bars and seeded to grass to control erosion. 

Plant competition may be especially difficult to control 
in poorly stocked areas. Seedling mortality is a major 
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concern. This soil is droughty in summer, especially on 
south-facing slopes. Natural regeneration is slow, and 
some supplemental site preparation may be needed. 
However, the slope severely limits most management. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. Local 
roads and streets are subject to slips and slides. 

This soil is in capability subclass VIls. 


70D—Valsetz stony loam, 3 to 30 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. The soil formed in gravelly and cobbly 
residuum and colluvium weathered from igneous rock. 
Bedrock is at a depth of 20 to 40 inches. Slopes aver- 
age about 20 percent. Elevation is 2,000 to 3,500 feet. 
The average annual precipitation is 90 to 150 inches, the 
average annual air temperature is about 41 to 45 de- 
grees F, and the frost-free period is about 80 to 100 
days. 

In a representative profile, the surface layer is dark 
reddish brown stony loam about 4 inches thick. The 
subsoil is reddish brown and strong brown very gravelly 
loam about 20 inches thick. Fractured gabbro is at a 
depth of 24 inches. 

Included with this soil in mapping are areas of Cruiser, 
Luckiamute, and Yellowstone soils, which make up 15 
percent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. The available water capacity is 
1 inch to 2.5 inches, and the water-supplying capacity is 
15 to 18 inches. Runoff is medium, and the hazard of 
erosion is moderate. 

This soil is used for timber production. It has fair suit- 
ability for the production of Douglas-fir. Noble fir and 
hemlock are mixed with Douglas-fir. The site index for 
Douglas-fir on this soil ranges from 100 to 135, and the 
average site index is about 115. Based on the average 
site index, this soil is capable of producing about 7,900 
cubic feet, and 28,300 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is stable, and trafficability is good. Stones and cobbles 
interfere with site preparation, planting, and roadbuilding. 
The soil generally is covered with snow in winter. Roads 
and landings should be protected by water bars and 
seeded to grass to prevent erosion. 
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Plant competition causes some concerns. Plant com- 
petition is especially difficult to contro! in nonstocked 
areas. There is some hazard of seedling mortality. This 
soil is droughty during summer months, especially on 
south-facing slopes. Natural regeneration is slow, and 
some supplemental site preparation and planting is 
needed. Weeding and thinning may be required for good 
stand development. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of the 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vls. 


70E—Valsetz stony loam, 30 to 50 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. The soil formed in gravelly and cobbly 
residuum and colluvium weathered from igneous rock. 
Bedrock is at a depth of 20 to 40 inches. Slopes aver- 
age about 35 percent. Elevation is 2,000 to 3,500 feet. 
The average annual precipitation is 90 to 150 inches, the 
average annual air temperature is about 41 to 45 de- 
grees F, and the frost-free period is about 80 to 100 
days. 

In a representative profile, the surface layer is dark 
reddish brown stony loam about 4 inches thick. The 
subsoil is reddish brown and strong brown very gravelly 
loam about 20 inches thick. Fractured gabbro is at a 
depth of 24 inches. 

Included with this soil in mapping are areas of Cruiser, 
Luckiamute, and Yellowstone soils, which make up about 
15 percent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. The available water capacity is 
1 inch to 2.5 inches, and the water-supplying capacity is 
145 to 18 inches. Runoff is rapid, and the hazard of 
erosion is high. 

This soil is used for timber production. It has fair sui- 
tability for the production of Douglas-fir. Noble fir and 
hemlock are in mixed stands with Douglas-fir. The site 
index for Douglas-fir on this soil ranges from 100 to 135, 
and the average site index is about 115. Based on the 
average site index, this soil is capable of producing 
about 7,900 cubic feet, and 28,300 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are slight. Cable 
logging is desirable for minimum disturbance. Steep 
slopes, stones, and rocks interfere with site preparation, 
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planting, roadbuilding, and intermediate harvesting by 
tractor lagging. The soil generally is covered with snow 
in winter. Roads and landings should be protected with 
water bars and seeded to grass to prevent erosion. 

Piant competition is especially difficult to control in 
nonstocked areas. This soil is droughty in summer, espe- 
cially on south-facing slopes. There is some hazard of 
seedling mortality. Natural regeneration is slow, and the 
soil may require some supplemental site preparation, 
particularly on south-facing slopes, where natural regen- 
eration is often spotty. Site preparation, seeding, and 
planting are needed. Weeding and thinning may be 
needed for good stand development. 

Blue grouse, ruffed grouse, and black-taiied deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
smail ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass Vlls. 


70F—Valsetz stony loam, 50 to 75 percent slopes. 
This well drained soil is in mountainous topography in 
the Coast Range. The soil formed in gravelly and cobbly 
residuum and colluvium weathered from igneous rock. 
Bedrock is at a depth of 20 to 40 inches. Slopes aver- 
age about 65 percent. Elevation is 2,000 to 3,500 feet. 
The average annual precipitation is 90 to 150 inches, the 
average annual air temperature is about 41 to 45 de- 
grees F, and the frost-free period is about 80 to 100 
days. 

In a representative profile, the surface layer is dark 
reddish brown stony loam about 4 inches thick. The 
subsoil is reddish brown and strong brown very gravelly 
loam about 20 inches thick. Fractured gabbro is at a 
depth of 24 inches. 

Included with this soil in mapping are areas of Cruiser, 
Luckiamute, and Yellowstone soils, which make up about 
15 percent of this map unit. 

Permeability is moderately rapid. Effective rooting 
depth is 20 to 40 inches. The available water capacity is 
1 inch to 2.5 inches, and the water-supplying capacity is 
15 to 18 inches. Runoff is very rapid, and the hazard of 
erosion is high. 

This soil is used for timber production. It has fair suit- 
ability for the production of Douglas-fir. Noble fir and 
hemlock are in mixed stands with Douglas-fir. The site 
index for Douglas-fir on this soil ranges from 100 to 135, 
and the average site index is about 115. Based on the 
average site index, this soil is capable of producing 
about 7,900 cubic feet, and 28,300 board feet (Interna- 
tional rule, one-fourth inch kerf), of merchantable timber 
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from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are major. The 
slope, stones, and rocks interfere with site preparation, 
planting, roadbuilding, and intermediate harvesting by 
tractor logging. Construction and maintenance of roads 
is difficult because of the slope. This soil generally is 
covered with snow during winter months. Roads and 
landings should be protected with water bars and 
seeded to grass to prevent erosion. 

Plant competition is especially difficult to control in 
nonstocked areas. This soil is droughty in summer, espe- 
cially on south-facing slopes. There is some hazard of 
seedling mortality. Natural regeneration is slow, and this 
soil may need some supplemental site preparation. 
Seeding, planting, weeding, and thinning are needed for 
good stand development. ; 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope is the major limitation to homesites. 

This soil is in capability subclass VIls. 


71F—Valsetz-Yellowstone complex, 50 to 90 per- 
cent slopes. This complex is in mountainous topography 
in the Coast Range. These soils formed in material de- 
rived from igneous rock. Slopes average about 70 per- 
cent. Elevation is 2,000 to 3,500 feet. The average 
annual precipitation is 70 to 150 inches, the average 
annual air temperature is about 41 to 45 degrees F, and 
the frost-free period is about 80 to 100 days. 

The Valsetz soil is on the less steep, lower sideslopes 
and in concave parts of the landscape. It is a moderately 
deep, well drained gravelly soil that formed in residuum 
and colluvium weathered from gabbro and diorite. It 
makes up about 55 percent of the complex. The Yellow- 
stone soil is on the steeper slopes. It makes up about 35 
percent of the complex. It is a shailow, well drained very 
gravelly soil that formed in residuum and colluvium 
weathered from igneous rock. 

In a representative profile of the Valsetz soil, the sur- 
face layer is dark reddish brown stony loam about 4 
inches thick. The subsoil is reddish brown and strong 
brown very gravelly loam about 20 inches thick. Frac- 
tured gabbro is at a depth of 24 inches. 

Permeability is moderately rapid in the Valsetz soil. 
Effective rooting depth is 20 to 40 inches. Available 
water capacity is 1 inch to 2.5 inches, and the water- 
supplying capacity is 15 to 18 inches. Runoff is very 
rapid, and the hazard of erosion is high. 
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In a representative profile of the Yellowstone soil, the 
surface layer is dark reddish brown stony loam about 4 
inches thick. The subsoil and the upper part of the sub- 
stratum are dark reddish brown very gravelly loam about 
14 inches thick. Fractured gabbro and diorite is at a 
depth of 18 inches. 

Permeability is rapid in the Yellowstone soil. Effective 
rooting depth is 10 to 20 inches. The available water 
capacity is 1 inch to 2.5 inches, and the water-supplying 
capacity is 16 to 20 inches. Runoff is very rapid, and the 
hazard of erosion is high. 

Included with this complex in mapping are areas of 
Luckiamute and Cruiser soils and Rock outcrop. 

These soils are used for timber production. The site 
index for Douglas-fir on the Valsetz soil ranges from 100 
to 135, and the average site index is about 115. The site 
index for the Yellowstone soil is about 80. Based on 
these average site indices, this map unit is capable of 
producing about 7,900 and 4,300 cubic feet respectively, 
or 28,300 and 5,200 board feet (International rule, one- 
fourth inch kerf) respectively, of merchantable timber 
from a fully stocked, even-aged stand of 80-year-old 
trees. 

Limitations to the use of equipment are major. The 
slope limits most operations to cable logging and aerial 
seeding and weeding. The slope, stones, and rocks in- 
terfere with site preparation, planting, roadbuilding, and 
intermediate harvesting by tractor logging. Construction 
and maintenance of roads is difficult because of the 
slope. The map unit generally is covered with snow in 
winter. Roads and landings should be protected by water 
bars and seeded to grass to prevent erosion. Slide 
hazard on these soils may be increased by water accu- 
mulation that results from yarding and road construction. 

Plant competition is especially difficult to control in 
poorly stocked areas. There is some hazard of seedling 
mortality. The soils are droughty in summer, especially 
on south-facing slopes. Natural regeneration is slow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous in areas of this complex. Smail herds of Roo- 
sevelt elk are in the extreme western part of the county. 
Areas of this complex are often closed to entry in 
summer and early in fall because of low humidity and 
high danger of fire. Except for a few major creeks and 
springs, the drainageways are dry in July, August, and 
September. Cool sea brezes and fog often add moisture 
during this period. There are numerous draws and 
drainageways where small ponds could be built. 

The slope is the major limitation to homesites. 

This complex is in capability subclass VIls. 


72—Waldo silty clay loam. This poorly drained soil is 
on flood plains. It formed in silty and clayey mixed allu- 
vium. Slopes are 0 to 3 percent but average about 1 
percent. Elevation is about 250 to 450 feet. The average 
annual precipitation is 40 to 60 inches, the average 
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annual air temperature is 52 to 54 degrees F, and the 
frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very dark 
grayish brown and very dark gray mottled silty clay loam 
about 13 inches thick. The subsoil is dark gray and dark 
grayish brown mottled silty clay about 37 inches. The 
substratum is dark grayish brown moitled silty clay that 
extends to a depth of 60 inches or more. 

Incuded with this soil in mapping are areas of McAlpin 
soils and Bashaw soils, which make up 10 percent of 
this map unit. 

Permeability is slow. Effective rooting depth is 10 to 20 
inches. Available water capacity is 9 to 11 inches, and 
the water-supplying capacity is 20 to 26 inches. Runoff 
is slow to very slow or the soil is ponded, and the hazard 
of erosion is slight. The soil is subject to occasional 
flooding in spring. A seasonal high water table is within 6 
inches of the surface in winter and spring. 

This soil is used for pasture, hay, small grain, and 
grass seed. It is not well suited to deep-rooted perennial! 
crops because adequate drainage outlets generally 
cannot be maintained in winter and spring. 

Erosion caused by seasonal overflow and runoff from 
higher areas can be controlled by growing a winter cover 
crop each year and by properly managing crop residue. 
Proper crop residue management and rotations will also 
help maintain productivity and workability. A crop rotation 
system that includes grasses and legumes or a grass 
and legume mixture at least 25 percent of the time 
improve tilth and yields. 

Small grains and grasses respond to nitrogen, and 
legumes respond to phosphorus, sulfur, and, in many 
places, lime. If crop residues are used, additional nitro- 
gen is needed to prevent a decrease in yields. 

This soil may be irrigated, but irrigation water should 
be applied in small enough amounts that the soil is not 
overirrigated and a water table does not develop. 

Drainage is needed if this soil is to be used to the 
maximum, but providing drainage is difficult in most 
areas because outlets are poor and the soil is flooded by 
seasonal overflow. The soil is also periodically flooded 
by water that flows from higher areas. Response to 
drainage is good if adequate outlets are provided. 

This soil is poorly suited to commercial timber produc- 
tion and Christmas trees because of the seasonal high 
water table. 

Native areas contain ash, willow, sedges, grass, and 
shrubs. The seasonal high water table, ponding, and 
overflow limit the use of this soil to ducks and geese 
from late in fall to early in spring. Waterfowl feed on 
seeds and tubers from water plants and crop residues. 
The rest of the year, ring-necked pheasant, California 
quail, bobwhite quail, mourning dove, and black-tailed 
deer move into this area for food and cover. The soil is 
used by some fur-bearing animals. 

This soil has major limitations for homesites, commer- 
cial buildings, local roads and streets, septic tanks, and 
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other community uses because of the high shrink-swell 
potential, seasonal high water table, and occasional 
flooding. 

This soil is in capability subclass Illw. 


73—Wapato silty clay loam. This poorly drained soil 
is in swales and depressions on recent alluvial flood 
plains. The soil formed in silty mixed alluvium. It is sub- 
ject to overflow most years. Slopes are 0 to 3 percent 
and average about 2 percent. Elevation is 125 to 300 
feet. The average annual precipitation is 40 to 45 inches, 
the average annual air temperature is 52 to 54 degrees 
F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown mottled silty clay loam about 15 
inches thick. The subsoil is dark grayish brown, dark 
gray, and gray mottled silty clay loam that extends to a 
depth of 60 inches or more. 

Included with this soil in mapping are areas of McBee, 
Waldo, and Cove soils. 

Permeability is slow. Effective rooting depth is restrict- 
ed by a seasonal high water table in winter and spring. 
Available water capacity is 10 to 12 inches, and the 
water-supplying capacity is 20 to 26 inches. Runoff is 
slow to very slow or the soil is ponded, and the hazard 
of erosion is slight. The soi! is subject to frequent flood- 
ing. A seasonal high water table is within 12 inches of 
the surface in winter and spring. 

This soil is used for pasture, hay, small grain, and 
grass seed. It is not well suited to deep-rooted perennial 
crops because adequate drainage outlets generally 
cannot be maintained in winter and spring. 

Erosion caused by seasonal overflow can be con- 
trolled by growing a winter cover crop each year and by 
properly managing crop residues. Proper crop residue 
management and crop rotations also help to maintain 
productivity and workability. A crop rotation system that 
includes grasses and legumes or a grass and legume 
mixture at least 25 percent of the time improves tilth and 
yields. 

Small grains and grasses respond to nitrogen, and 
legumes respond to phosphorus, sulfur, and, in many 
places, lime. If crop residues are used, additional nitro- 
gen is needed to prevent a decrease in yields. 

Drainage is needed if this soil is to be used to the 
maximum. Providing drainage is difficult in most areas 
because outlets are poor and seasonal overflow occurs. 
The soil is also periodically flooded by water that flows 
from higher areas. Response to drainage is good if ade- 
quate outlets are provided. 

This soil is poorly suited to commercial timber produc- 
tion and Christmas trees because of the seasonal high 
water table. 

Native areas contain ash, willow, sedges, grass and 
shrubs. The seasonal high water table, ponding, and 
overflow limit the use of this soil to ducks and geese 
from late in fall to early in spring. Waterfowl feed on 
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seeds and tubers from water plants and crop residues. 
The rest of the year, ring-necked pheasant, California 
quail, bobwhite quail, mourning dove, and black-tailed 
deer move into this area for food and cover. The soil is 
used by some fur-bearing animals. 

This soil has major limitations for homesites, commer- 
cial buildings, local roads and streets, septic tanks, and 
other community uses because of flooding and the sea- 
sonal high water table. 

This soil is in capability subclass Iliw. 


74C—Willakenzie silty clay loam, 2 to 12 percent 
slopes. This well drained soil is on low foothills. The soil 
formed in residuum and colluvium weathered from sedi- 
mentary rock. Siltstone is at a depth of 20 to 40 inches. 
Slopes average about 7 percent. Elevation is about 300 
to 800 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 8 inches thick. The 
subsoil is dark reddish brown silty clay loam about 25 
inches thick. Siltstone is at a depth of 33 inches. 

Included with this soil in mapping are areas of Jory, 
Belipine, and Steiwer soils, which make up 15 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at 20 to 40 
inches. Available water capacity is 5 to 7.5 inches, and 
the water-supplying capacity is 16 to 20 inches. Runoff is 
medium, and the hazard of erosion is moderate. 

This soil is used for small grain, orchards, hay, and 
pasture. It is not so productive or easily tilled as other 
soils on terraces or bottom land. 

Erosion can be controlled with cross-slope farming, 
grassed waterways, winter cover crops, and crop residue 
management. Residue management and crop rotations 
also help to maintain productivity and workability. A crop 
rotation system that includes grasses and legumes or a 
grass and legume mixture at least 25 percent of the time 
improve tilth and yields. 

Grain and grass crops respond to nitrogen, and le- 
gumes respond to phosphorus, sulfur, boron, and, in 
many places, to lime. If crop residues are used, addition- 
al nitrogen is needed to prevent a decrease in yields. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in reservoirs, and suitable reservoir 
sites are limited. 

This soil is well suited to Douglas-fir and Christmas 
tree production. Mixed stands of Oregon white oak, 
Douglas-fir, and bigleaf maple grow on this soil. The site 
index for Douglas-fir is about 142 to 165, and the aver- 
age site index is about 160. Based on the average site 
index, the soil is capable of producing about 12,850 
cubic feet, or 70,000 board feet (international rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 
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Limitations to the use of equipment are slight. This soil 
is not subject to severe compaction during wet-season 
logging. 

Seedling mortality and plant competition present some 
concerns. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses, common birds include ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in both cultivated and uncultivated areas. 
Planting Douglas-fir, using grassed waterways, planting 
along roadsides, and maintaining fence rows and brushy 
areas improve the cover and food supply for wildlife. 

The soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
low strength. It has major limitations for septic tank ab- 
sorption fields because of moderately slow permeability 
and depth to bedrock. 

This soil is in capability subclass Ille. 


74D—Willakenzie silty clay loam, 12 to 20 percent 
slopes. This weil drained soil is on low foothills. The soil 
formed in residuum and colluvium weathered from sedi- 
mentary rock. Siltstone is at a depth of 20 to 40 inches. 
Slopes average about 16 percent. Elevation is about 300 
to 800 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay joam about 8 inches thick. The 
subsoil is dark reddish brown silty clay loam about 25 
inches thick. Siltstone is at a depth of 33 inches. 

Included with this soil in mapping are areas of Jory, 
Bellpine, and Steiwer soils, which make up about 15 
percent of this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at a depth of 
20 to 40 inches. Available water capacity is 5 to 7.5 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for small grain, orchards, hay, and 
pasture. It is not so productive or easily tilled as other 
soils on terraces or bottom lands. 

Erosion can be controlled by cross-slope farming, 
grassed waterways, winter cover crops, and crop residue 
management. Returning crop residue to the soil and crop 
rotations also help to maintain productivity and workabil- 
ity. A crop rotation system that includes grasses and 
legumes or a grass and legume mixture at least 50 
percent of the time improve tilth and yields. 

This soil generally is not irrigated. Irrigation water gen- 
erally must be stored in reservoirs, and suitable reservoir 
sites are limited. 
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This soil is well suited to Douglas-fir production. It is 
not well suited to growing Christmas trees because of 
the slope which restricts management and harvesting. 
Mixed stands of Oregon white oak, Douglas-fir, and big- 
leaf maple grow on the soil. The site index for Douglas- 
fir is about 142 to 165, and the average site index is 
about 160. Based on the average site index, the soil is 
capable of producing about 12,850 cubic feet, or 70,000 
board feet (International rule, one-fourth inch kerf), of 
merchantable timber from a fully stock, even-aged stand 
of 80-year-old trees. 

This soil has some limitations to the use of equipment, 
but it is not subject to severe compaction during wet 
season logging. 

Seedling mortality and plant competition present some 
concerns. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses, common birds include ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black tailed deer 
are common in both cultivated and uncultivated areas. 
Planting Douglas-fir, using grassed waterways, planting 
along roadsides, and maintaining fence rows and brushy 
areas improve the cover and food supply for wildlife. 

The soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
low strength and the slope. It has major limitations for 
septic tank absorption fields because of the moderately 
slow permeability and depth to bedrock. 

This soil is in capability subclass Ille. 


74E—Willakenzie silty clay loam, 20 to 30 percent 
slopes. This well drained soil is on low foothills. The soil 
formed in residuum and colluvium weathered from sedi- 
mentary rock. Siltstone is at a depth of 20 to 40 inches. 
Slopes average about 25 percent. Elevation is about 300 
to 800 feet. The average annual precipitation is 40 to 50 
inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 8 inches thick. The 
subsoil is dark reddish brown silty clay loam about 25 
inches thick. Siltstone is at a depth of 33 inches. 

Included with this soil in mapping are areas of Jory, 
Bellpine, and Steiwer soils, which make up 15 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at a depth of 
20 to 40 inches. Available water capacity is 5 to 7.5 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used mainly for pasture and timber produc- 
tion. A few small areas are used for cereal grain. The 
slope makes the soil poorly suited to cultivation. To con- 
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trol erosion in cultivated areas, the soil needs such inten- 
sive management practices as cross-slope farming, crop 
residue management, rough tillage, winter cover crops, 
and grassed waterways. 

Properly managing crop residue and crop rotations are 
needed to reduce runoff and erosion and to maintain 
productivity and workability. A crop rotation system that 
includes grasses and legumes or a grass and legume 
mixture at least 75 percent of the time improves tilth and 
yields. 

Grain and grass crops respond to nitrogen, and le- 
gumes respond to phosphorus, sulfur, boron, and, in 
many places, lime. If crop residues are used, additional 
nitrogen is needed to prevent a decrease in yields. 

This soil is not suited to irrigation because of exces- 
sive slopes. 

This soil is well suited to Douglas-fir production. It is 
not well suited to Christmas tree production because the 
slope restricts management and harvesting. Mixed 
stands of Oregon white oak, Douglas-fir, and bigleaf 
maple grow on the soil. The site index for Douglas-fir is 
about 142 to 165, and the average site index is about 
160. Based on the average site index, this soil is capable 
of producing about 12,850 cubic feet, or 70,000 board 
feet (International rule, one-fourth inch kerf), of merchan- 
table timber from a fully stocked, even-aged stand of 80- 
year-old trees. 

This soil has some limitations to the use of equipment, 
but it is not subject to severe compaction during wet 
season logging. Roads and landings need erosion pro- 
tection by constructing water bars and seeding cuts, fills, 
and skid trails. 

Seedling mortality and plant competition present some 
concerns. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses, common birds include ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common in both cultivated and uncultivated areas. 
Planting Douglas-fir, using grassed waterways, planting 
along roadsides, and maintaining fence rows and brushy 
areas improve the cover and food supply for wildlife. 

The soil has major limitations for homesites, commer- 
cial buildings, local roads and streets, septic tank ab- 
sorption fields, and other community uses because of 
steep slopes. 

This soil is in capability subclass IVe. 


74F—Willakenzie silty clay loam, 30 to 45 percent 
slopes. This well drained soil is on low foothills. It 
formed in residuum and colluvium weathered from sedi- 
mentary rock. Siltstone is at a depth of 20 to 40 inches. 
Slopes average about 40 percent. Elevation is about 300 
to 800 feet. The average annual precipitation is 40 to 50 
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inches, the average annual air temperature is 52 to 54 
degrees F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown silty clay loam about 8 inches thick. The 
subsoil is dark reddish brown silty clay loam about 25 
inches thick. Siltstone is at a depth of 33 inches. 

Included with this soil in mapping are areas of Jory, 
Bellpine, and Steiwer soils, which make up 15 percent of 
this map unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by sedimentary bedrock at a depth of 
20 to 40 inches. Available water capacity is 5 to 7.5 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is rapid, and the hazard of erosion is high. 

This soil is used for natural pasture and timber produc- 
tion. The slope makes this soil unsuitable for cultivation. 
A permanent plant cover should be maintained at all 
times. improved varieties of grasses are desirable for 
cover if they can be established. Planting improved var- 
ieties of grasses early in spring insures a better cover 
than if the grasses are planted later and helps protect 
the soil from erosion the following winter. 

This soil is well suited to Douglas-fir production. It is 
not well suited to Christmas tree production because the 
slope restricts management and harvesting. Mixed 
stands of Oregon white oak, Douglas-fir, and bigleaf 
maple grow on the soil. The older, even-aged stands are 
dominantly Douglas-fir. The site index for Douglas-fir 
ranges from 142 to 165, and the average site index is 
about 160. Based on the average site index, this soil is 
capable of producing about 12,850 cubic feet, or 70,000 
board feet (International rule, one-fourth inch kerf), of 
merchantable timber from a fully stocked, even-aged 
stand of 80-year-old trees. 

This soil has some limitations to the use of equipment, 
but it is not subject to severe compaction during wet 
season logging. Roads and landings need protection by 
constructing water bars and seeding cuts, fills, and skid 
roads. 

Seedling mortality and plant competition present some 
concerns. 

The crops produced on this soil provide food and 
cover for ring-necked pheasant, California quail, and 
bobwhite quail. In wooded areas of Oregon white oak, 
Douglas-fir, hazel, bigleaf maple, and other trees, shrubs, 
and grasses, common birds inciude ruffed grouse, moun- 
tain quail, and band-tailed pigeons. These birds feed on 
the fruit and seeds of trees and shrubs. Black-tailed deer 
are common. Planting Douglas-fir, using grassed water- 
ways, planting along roadsides, and maintaining fence 
rows and brushy areas improve the cover and food 
supply for wildlife. 

This soil has major limitations for all community devel- 
opment uses because of the slope. 

This soil is in capability subclass Vle. 
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75A—Willamette silt loam, 0 to 3 percent slopes. 
This well drained soil is on broad terraces above the 
flood plain. It formed in silty alluvial deposits. Slopes 
average about 2 percent. Elevation is 150 to 300 feet. 
The average annual! precipitation is 40 to 45 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 26 
inches thick. The subsoil is dark yellowish brown and 
dark brown silty clay loam that extends to a depth of 69 
inches or more. 

Included with this soil in mapping are areas of Amity 
and Woodburn soils, which make up 10 percent of this 
map unit, and Concord, Dayton, and Holcomb soils, 
which make up 5 percent. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 10 to 12 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is slow, and the hazard of erosion is none 
to slight. 

This soil is one of the most productive in the county. 
All climatically adapted crops requiring good drainage do 
well. The major crops are wheat, barley, oats, field corn, 
orchards, grasses, and forage crops. In irrigated areas, 
sweet corn, strawberries, mint, hops, and pasture are the 
crops generaily grown. 

This soil may be irrigated by furrow, border, or sprin- 
kler irrigation, but sprinklers are generally used. Leveling 
for irrigation or surface drainage can be done with little 
effort or injurious effect. Irrigation water may be available 
from ponds or streams. ; 

Properly managing crop residue and using a cropping 
system in which grasses and legumes or grass and 
legume mixtures are grown help to maintain fertility and 
workability. The soil responds to fertilizers and amend- 
ments. 

No commercial stands of timber grow on this soil. The 
soil is well suited to Christmas tree production. 

This soil supports a wide variety of grains, grasses, 
legumes, orchards, and vegetable crops as well as 
shrubs and trees, which furnish good feed and cover for 
ring-necked pheasant, California quail, bobwhite quail, 
and mourning dove. If sufficient cover is available, black- 
tailed deer are permanent residents. Ducks and geese 
also feed in areas of the soil that are close to water. 
Grouse, band-tailed pigeon, and mountain quail are not 
common. Gopher, ground squirrel, mole, nutria, and 
opossum are common pests. Planting along roadways, 
using grassed waterways, and preserving fence rows, 
woodlots, and brushy areas improve cover and food for 
wildlife. This soil has numerous drainageways that are 
often suitable for small ponds, many of which can be 
managed for game fish. Water from streams is available 
most of the year, but most of the small ditches and 
streams are dry late in summer. Burning fields and fence 
rows will destroy both cover and food for wildlife. 
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Increased population growth in the county has resulted 
in increased homesite construction on this soil. The pri- 
mary limitations for urban development are the moderate 
shrink-swell potential and limited ability of the soil to 
support a load. Dwellings and road construction can be 
designed to offset the last limitation. Septic tank absorp- 
tion fields will not function properly in some cases during 
rainy periods because of the restricted movement of 
water through the soil. 

This soil is in capability class I. 


75C—Willamette silt loam, 3 to 12 percent slopes. 
This well drained soil is on broad terraces above the 
flood plain. It formed in silty alluvial deposits. Slopes 
average about 7 percent. Elevation is 170 to 300 feet. 
The average annual precipitation is.40 to 45 inches, the 
average annual air temperature is 52 to 54 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 26 
inches thick. The subsoil is dark yellowish brown and 
dark brown silty clay loam that extends to a depth of 69 
inches or more. 

Included with this soil in mapping are areas of Wood- 
burn and Amity soils, which make up 10 percent of this 
map unit, and Concord, Dayton, and Holcomb soils, 
which make up 5 percent. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 10 to 12 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is slow, and the hazard of erosion is 
slight. 

This soil is one of the most productive in the county. It 
is used mainly for grass seed, cereal grain, orchards, 
and forage crops. In irrigated areas, vegetable crops, 
strawberries, mint, hops, and pasture are grown. 

This soil may be irrigated by sprinkler or furrow irriga- 
tion. Irrigation increases the hazard of erosion and water 
should be applied carefully, preferably by sprinkler, at 
rates low enough to control runoff and erosion. Water for 
irrigation may be available from dams and streams. 

Properly managing crop residue and using a cropping 
system in which grasses and legumes or grass and 
legume mixtures are grown help to reduce runoff and 
erosion and maintain fertility and workability. The soil 
responds to fertilizers and amendments. 

No commercial stands of timber grow on this soil. The 
soil is moderately well suited to Christmas tree produc- 
tion. 

This soil supports a wide variety of grains, grasses, 
legumes, orchard, and vegetable crops as well as shrubs 
and trees, which furnish good feed and cover for ring- 
necked pheasant, California quail, bobwhite quail, and 
mourning dove. If sufficient cover is available, black- 
tailed deer are permanent residents. Ducks and geese 
also feed in areas of the soil that are close to water. 
Grouse, band-tailed pigeons, and mountain quail are not 
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common. Gopher, ground squirrel, mole, nutria, and 
opossum are common pests. Planting along roadways, 
using grassed waterways, and preserving fence rows, 
woodlots, and brushy areas improve cover and food for 
wildlife. This soil has numerous drainageways that are 
often suitable for small ponds, many of which can be 
managed for game fish. Water from streams is available 
most of the year, but most of the small ditches and 
streams are dry fate in summer. Burning fields and fence 
rows will destroy both cover and food for wildlife. 

Increased population growth in the county has resulted 
in increased homesite construction on this soil. The pri- 
mary limitations for urban development are the moderate 
shrink-swell potential and limited ability of the soil to 
support a load. Dwellings and road construction can be 
designed to offset the latter limitation. Slope and the 
restricted movement of water through the soil may limit 
septic tank absorption fields. 

This soil is in capability subclass Ile. 


75D—Willamette silt loam, 12 to 20 percent slopes. 
This well drained soil is on broad terraces above the 
flood plain. It formed in silty alluvial deposit. Slopes aver- 
age about 16 percent. Elevation is 150 to 300 feet. The 
average annual precipitation is 40 to 45 inches, the aver- 
age annual air temperature is 52 to 54 degrees F, and 
the average frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 26 
inches thick. The subsoil is dark yellowish brown and 
dark brown silty clay loam that extends to a depth of 69 
inches or more. 

Included with this soil in mapping are areas of Wood- 
burn and Amity soils, which make up 10 percent of this 
unit, and Concord, Dayton, and Holcomb soils, which 
make up 5 percent. 

Permeability is moderate. Effective rooting depth is 60 
inches or more. Available water capacity is 10 to 12 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

The soil is used for small grain, legumes for seed, 
alfalfa, orchards, hay, and pasture. Berries and vegetable 
crops are grown in some places. 

Tilling and planting across the slope and winter cover 
crops help to control sheet and rill erosion. Grassed 
waterways help remove runoff water. Irrigation water 
should be applied by sprinkler and at a rate low enough 
to be absorbed by the soil. Water for irrigation may be 
obtained from streams and ponds. A suitable cropping 
system provides soil-building crops. The soil responds to 
fertilizer and amendments. 

No commercial stands of timber grow on this soil. It is 
poorly suited to Christmas tree production because mod- 
erately steep slopes interfere with harvesting and proper 
management. 
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The grain, grass and legume seed, hay, pasture, and 
orchards that grow on this soil furnish food and cover for 
ring-necked pheasant, California quail, bobwhite quail, 
and mourning dove. -Ruffed grouse, mountain quail, and 
band-tailed pigeons are common in wooded areas of 
oak, Douglas-fir, hazel, bigleaf maple, and other trees, 
shrubs, and grasses. This soil often supports black-tailed 
deer, which use cultivated and uncultivated areas for 
food and cover. Gopher, squirrel, and other burrowing 
animals are common pests. Planting along roadways, 
using grassed waterways, and preserving fence rows, 
woodlots, and brushy areas provide cover and food for 
wildlife. This soil has numerous drainageways that are 
often suitable for small ponds, many of which can be 
managed for game fish. Water from streams is available 
most of the year, but most small ditches and streams are 
dry late in summer. Burning fields and fence rows will 
destroy both cover and food for wildlife. 

Increased population growth in the county has resulted 
in increased homesite construction on this soil. The pri- 
mary limitations for urban development are the slope, 
shrink-swell potential, and limited ability to support a 
load. Dwellings and road construction can be designed 
to offset the latter limitations. The slope and the restrict- 
ed movement of water through the soil are limitations to 
septic tank absorption fields. 

This soil is in capability subclass Ille. 


76C—Witzel very stony silt loam, 3 to 12 percent 
slopes. This well drained soil is on low foothills. The soil 
formed in colluvium weathered from basic igneous rock. 
Bedrock is at a depth of 12 to 20 inches. Slopes aver- 
age about 8 percent. Elevation is about 325 to 1,200 
feet. The average annual precipitation is 40 to 60 inches, 
the average annual air temperature is 50 to 52 degrees 
F, and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown very stony silt loam about 4 inches thick. 
The subsoil is dark reddish brown very cobbly clay loam 
about 13 inches thick. Fractured basalt is at a depth of 
17 inches. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up 10 percent of this map 
unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by basalt bedrock at a depth of 12 to 
20 inches. Available water capacity is 1 inch to 3 inches, 
and the water-supplying capacity is 13 to 15 inches. 
Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used mainly for woodland. Shallow depth 
and the high percentage of coarse fragments make it 
unsuitable for cultivation. In cultivated areas, the soil 
occurs as small areas within larger areas of other soils. 

This soil is moderately well suited to ponderosa pine 
production and poorly suited for Douglas-fir production. It 
is poorly suited to Christmas tree production because of 
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droughtiness. The site index for ponderosa pine ranges 
from 90 to 102, and the average site index is 95 on this 
soil. Based on this average site index, the soil is capable 
of producing about 6,370 cubic feet, or 27,600 board 
feet (International rule, 1/8 inch kerf), of merchantable 
timber from a fully stocked, even-aged stand of 80-year- 
old trees. 

In areas intermingled with cultivated soils, ring-necked 
pheasant, California quail, and bobwhite quail may be 
present. In wooded areas of Douglas-fir, Oregon white 
oak, snowberry, poison-oak, and grass, common birds 
include ruffed grouse, mountain quail, and band-tailed 
pigeons. These birds feed on the fruit and seeds of trees 
and shrubs. Black-tailed deer are common. Planting 
along roadsides, using grassed waterways, and maintain- 
ing fence rows and brushy areas improve the cover and 
food supply for wildlife. 

This soil has major limitations for all community uses 
because of shallow depth to rock. 

This soil is in capability subclass Vis. 


76E-—-Witzel very stony silt loam, 12 to 50 percent 
slopes. This well drained soil is on low foothills. The soil 
formed in colluvium weathered from basic igneous rock. 
Bedrock is at a depth of 12 to 20 inches. Slopes aver- 
age about 30 percent. Elevation is 325 to 1,200 feet. 
The average annual precipitation is 40 to 60 inches, the 
average annual air temperature is 50 to 52 degrees F, 
and the frost-free period is 165 to 210 days. 

In a representative profile, the surface layer is dark 
reddish brown very stony silt loam about 4 inches thick. 
The subsoil is dark reddish brown very cobbly clay loam 
about 13 inches thick. Fractured basalt is at a depth of 
17 inches. 

Included with this soil in mapping are areas of Nekia 
and Ritner soils, which make up 10 percent of this map 
unit. 

Permeability is moderately slow. Effective rooting 
depth is restricted by basalt bedrock at 12 to 20 inches. 
Available water capacity is 1 inch to 3 inches, and the 
water supplying capacity is 13 to 15 inches. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used mainly for woodland. Shallow depth to 
bedrock, a high percentage of coarse fragments, and 
steep slopes make the soil unsuitable for cultivation. It is 
moderately well suited to ponderosa pine production and 
poorly suited to Douglas-fir production. It is also poorly 
suited to Christmas tree production because of droughti- 
ness and the slope. The site index for ponderosa pine 
on this soil ranges from 90 to 102, and the site index 
average is about 95. Based on the average site index, 
this soil is capable of producing about 6,370 cubic feet, 
or 27,600 board feet (International rule, one-eighth inch 
kerf), of merchantable timber from a fully stocked, even- 
aged stand of 80-year-old trees. 

Ring-necked pheasant, California quail, and bobwhite 
quail may be present in areas of this soil that are inter- 
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mingled with cultivated soils. In wooded areas of Doug- 
las-fir, Oregon white oak, snowberry, poison-oak, and 
grass, common birds include ruffed grouse, mountain 
quail, and band-tailed pigeons. These birds feed on the 
fruit and seeds of trees and shrubs. Black-tailed deer are 
common. Planting along roadsides, using grassed water- 
ways, and maintaining fence rows and brushy areas im- 
prove the cover and food supply for wildlife. 

This soil has major limitations for all community uses 
because of the shallow depth to bedrock and the slope. 

This soil is in capability subclass Vlls. 


77A—Woodburn silt loam, 0 to 3 percent slopes. 
This moderately well drained soil is on broad terraces 
above the flood plain in the Willamette Valley. It formed 
in silty alluvial deposit. Slopes average about 2 percent. 
Elevation is 150 to 300 feet. The average annual precipi- 
tation is 40 to 45 inches, the average annual air tem- 
perature is 52 to 54 degrees F, and the frost-free period 
is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 17 
inches thick. The upper 6 inches of the subsoil is dark 
brown silt loam, and the lower part is dark brown and 
brown silty clay loam that extends to a depth of 65 
inches or more. Mottles are common in the lower part of 
the subsoil. 

Included with this soil in mapping are areas of Willam- 
ette soils, which make up about 10 percent of this map 
unit, and Amity soils, which make up 5 percent. 

Permeability is slow. Effective rooting depth is greater 
than 60 inches. Available water capacity is 11 to 13 
inches, and the water-supplying capacity is 20 to 26 
inches. Runoff is slow, and the hazard of erosion is none 
to slight. A seasonal high water table is at a depth of 24 
to 36 inches in winter and spring. 

This soil is well suited to pasture, hay, small grain, 
grass seed, and vegetable crops. Long-lived, deep- 
rooted deciduous fruit and nut trees, strawberries, cane- 
berries, and alfalfa are adversely affected by the season- 
al high water table unless the soil is drained. Properly 
managing crop residue and using a cropping system in 
which grasses and legumes or a grass and legume mix- 
ture are grown at least 25 percent of the time help to 
maintain fertility and workability. 

Small grains and grasses respond to nitrogen; row 
crops respond to nitrogen and phosphorus; and legumes 
respond to phosphorus, sulfur, and, in many places, to 
lime. If residues are used, additional nitrogen generally is 
needed to prevent a decrease in yields. 

The soil may be irrigated by sprinkler, furrow, or border 
irrigation; sprinkler irrigation is the most common and is 
very satisfactory. Irrigation water should be applied care- 
fully at rates low enough to prevent runoff. Water for 
irrigation may be from reservoirs or streams. 

The soil has moderate drainage concerns which re- 
spond to pattern drainage. Drainage is needed for maxi- 
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mum use and production. Seepage from higher soils can 
be controlled by interception and random drains. Runoff 
may be controlled by grassed waterways and vegetative 
cover. 

No commercial stands of timber grow on this soil. It is 
well suited to Christmas tree production. 

Native vegetation is grass, hazel, poison-oak, wild 
blackberry, Douglas-fir, and Oregon white oak, which fur- 
nish good food and cover for ring-necked pheasant, Cali- 
fornia quail, bobwhite quail, and mourning dove. Black- 
tailed deer are permanent residents, and ducks and 
geese also feed in areas that are near water. Gopher, 
ground squirrel, mole, nutria, and opossum are common 
pests. Planting along streambanks and roadways, using 
grassed waterways, and preserving fence rows, wood- 
lots, and brushy areas improve cover for wildlife. 

This soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
wetness. !t has major limitations for septic tank absorp- 
tion fields because of slow permeability and the high 
seasonal water table. 

This soil is in capability subclass Ilw. 


77C—Woodburn silt loam, 3 to 12 percent slopes. 
This moderately well drained soil is on broad terraces 
above the flood plain in the Willamette Valley. It formed 
in silty alluvial deposits. Slopes average about 7 percent. 
Elevation is 170 to 300 feet. The average annual precipi- 
tation is 40 to 45 inches, the average annual air tem- 
perature is 52 to 54 degrees F, and the frost-free period 
is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 17 
inches thick. The upper 6 inches of the subsoil is dark 
brown silt loam, and the lower part is dark brown silty 
clay loam that extends to a depth of 60 inches or more. 
Mottles are common in the lower part of the subsoil. 

Included with this soil are areas of Willamette soils, 
which make up 10 percent of this map unit, and Amity 
soils, which make up 5 percent. 

Permeability is slow. Effective rooting depth is restrict- 
ed by the seasonal high water table. Available water 
capacity is 11 to 13 inches, and the water-supplying 
capacity is 20 to 26 inches. Runoff is medium, and the 
hazard of erosion is moderate (fig. 14). A seasonal high 
water table is at a depth of 24 to 36 inches in winter and 
spring. 

This soil is best suited to small grain, grass seed, hay, 
and pasture. Long-lived, deep-rooted deciduous fruit and 
nut trees, strawberries, raspberries, and alfalfa may be 
adversely affected by the seasonal high water table 
unless this soil is drained. Properly managing crop resi- 
due and using a cropping system in which grasses and 
legumes or a grass and legume mixture are grown at 
least 50 percent of the time help to reduce runoff and 
erosion and to maintain fertility and workability. 
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Smail grain and grasses respond to nitrogen; row 
crops respond to nitrogen and phosphorus; and legumes 
respond to phosphorus, sulfur, and, in many places, lime. 
If residues are used, additional nitrogen generally is 
needed to prevent a decrease in yields. Conservation 
practices are necessary to maintain fertility and check 
erosion. Cross-slope farming, grassed waterways, rough 
tillage, and winter cover or stubble mulch can help con- 
trol erosion. 

This soil may be irrigated by sprinklers. Irrigation in- 
creases the hazard of erosion, and water should be 
aplied carefully at rates low enough to prevent runoff. 
Water for irrigation may be from reservoirs or streams. 

Drainage is needed for maximum use and production. 
Seepage from higher soils can be controlled by intercep- 
tion and random drains. Runoff may be controlled by 
grassed waterways and vegetative cover. 

No commercial stands of timber grow on this soil. It is 
moderately well suited to Christmas tree production be- 
cause of the moderate slopes. 

Native vegetation is grass, hazel, poison-oak, wild 
blackberry, Douglas-fir, and Oregon white oak, which fur- 
nish good food and cover for ring-necked pheasant, Cali- 
fornia quail, bobwhite quail and mourning dove. Black- 
tailed deer are permanent residents, and ducks and 
geese also feed in areas of this soil that are near water. 
Gopher, ground squirrel, mole, nutria, and opossum are 
common pests. Planting along streambanks and road- 
ways, using grassed waterways, and preserving fence 
rows, woodlots, and brushy areas improve cover and 
food for wildilife. 

This soil has some limitations for homesites, commer- 
cial buildings, and local roads and streets because of 
slope and wetness. Septic tank absorption fields have 
major limitations because of the slow permeability, slope, 
and seasonal high water table. 

This soil is in capability subclass Ile. 


77D—Woodburn silt loam, 12 to 20 percent slopes. 
This moderately well drained soil is on broad terraces 
above the flood plain in the Willamette Valley. It formed 
in silty alluvial deposit. Slopes average about 16 percent. 
Elevation is 150 to 300 feet. The average annual precipi- 
tation is 40 to 45 inches, the average annual air tem- 
perature is 52 to 54 degrees F, and the frost-free period 
is 165 to 210 days. 

In a representative profile, the surface layer is very 
dark grayish brown and dark brown silt loam about 17 
inches thick. The upper 6 inches of the subsoil is dark 
brown silt loam, and the lower part is dark brown silty 
clay loam that extends to a depth of 60 inches or more. 
Mottles are common in the lower part of the subsoil. 

Included with this soil are areas of Willamette soils, 
which make up 10 percent of this map unit, and Amity 
soils, which make up 5 percent. 

Permeability is slow. Effective rooting depth is restrict- 
ed by a seasonal high water table. Available water ca- 
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pacity is 11 to 13 inches, and the water-supplying capac- 
ity is 20 to 26 inches. Runoff is medium, and the hazard 
of erosion is moderate. A seasonal high water table is at 
a depth of 24 to 36 inches in winter and spring. 

This soil is better suited to small grain, grass seed, 
hay, and pasture than other crops. Long-lived, deep- 
rooted deciduous fruit and nut trees, strawberries, rasp- 
berries, and alfalfa may be adversely affected by the 
seasonal high water table unless the soil is drained. 
Properly managing crop residue and using a cropping 
system in which grasses and legumes or a grass and 
legume mixture are grown at least 65 percent of the time 
help to reduce runoff and erosion and to maintain fertility 
and workability. 

Small grain and grasses respond to nitrogen; row 
crops respond to nitrogen and phosphorus; and legumes 
respond to phosphorus, sulfur, and, in many places, lime. 
If residues are used, additional nitrogen is generally 
needed to prevent a decrease in yields. 

Erosion can be controlled by cross-slope farming, es- 
tablishing permanent grass-cover along natural water- 
ways, and protecting the soil with a winter crop or stub- 
ble mulch. 

Irrigation is moderately difficult because of the strong 
slopes. Sprinklers are suitable for applying irrigation 
water. Application rates should be low enough to prevent 
erosion. Water for irrigation is generally available from 
reservoirs or streams. 

The slope makes this soil unsuited to grid drainage. In 
most places, drainage is provided by installing intercep- 
tor ditches and random drains. 

No commercial stands of timber grow on this soil. It is 
poorly suited to Christmas tree production because of 
the slope. 

Native vegetation is grass, hazel, poison-oak, wild 
blackberry, Douglas-fir, and Oregon white oak, which fur- 
nish good food and cover for ring-necked pheasant, Cali- 
fornia quail, bobwhite quail, and mourning dove. Black- 
tailed deer are permanent residents. Gopher, ground 
squirrel, mole, nutria, and opossum are common pests. 
Planting along streambanks and roadways, using 
grassed waterways, and preserving fence rows, wood- 
lots, and brushy areas improve cover and food for wild- 
life. 

This soil has some limitations to dwellings and local 
roads and streets because of the slope and wetness. 
There are major limitations to commercial buildings, 
septic tank absorption fields, and other community uses 
because of strong slopes. 

This soil is in capability subclass Ille. 


78—Xerochrepts and Haploxeroils, steep. These 
soils are along streams where drainageways have in- 
cised into valley terraces and on terrace fronts above 
the flood plain along major streams and rivers. Xeroch- 
repts and Haploxerolls, steep are too variable to be 
classified as a soil series. They are generally silty, loamy 
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or gravelly and are stratified. They formed in stratified 
silty, loamy, or gravelly alluvium and occasional outcrops 
of weathered bedrock. Seepage areas are common until 
summer. The soils range from 20 to more than 60 inches 
in thickness. Slopes are 20 to 60 percent and average 
about 35. Elevation is 125 to 400 feet. The average 
annual precipitation is 40 to 80 inches, the average 
annual air temperature is 50 to 54 degrees F, and the 
frost-free period is 160 to 210 days. 

Permeability, effective rooting depth, available water 
capacity, and the water-supplying capacity are too vari- 
able to rate. Runoff is rapid, and the hazard of erosion is 
high. 

Most areas are in natural vegetation, but some small 
areas have been cleared for pasture. 

No commercial stands of timber are grown. Christmas 
tree production is poorly suited because the slopes limit 
harvesting and management. 

Native vegetation consists of Douglas-fir, Oregon white 
oak, snowberry, poison-oak and grass, which furnish 
good food and cover for ring-necked pheasant, California 
quail, bobwhite quail, and mourning dove. Black-tailed 
deer are numerous. 

The slopes are the major limitations to homesites. 

These soils are in capability subclass Vle. 


79—Xerofluvents, loamy. These excessively drained 
and weil drained soils are on active flood plains adjacent 
to streams and rivers. Xerofluvents, loamy, are too vari- 
able to be classified as a soil series. They consist of 
stratified loamy material over sandy loam, sand, and 
gravel. lt formed in stratified recent alluvium. The under- 
lying gravelly substratum is at a depth of 40 to 60 
inches. Slopes are 0 to 3 percent and average about 1 
percent. Areas are incised by overflow channels and are 
subject to frequent stream overflow. Rapidly flowing 
floodwaters often cause streambank erosion and rede- 
position of these materials elsewhere. Elevation is 125 to 
700 feet. The average annual precipitation is 40 to 80 
inches, the average annual air temperature is 50 to 54 
degrees F, and the frost-free period is 140 to 210 days. 

Permeability, available water capacity, and the water- 
supplying capacity are too variable to rate. Effective root- 
ing depth is 40 to 60 inches or more. Runoff is slow, and 
the hazard of erosion is high. 

None of these soils have been cleared for cultivation. 
Only a few commercial stands of timber are grown. 

The native vegetation of ash, alder, cottonwood, Doug- 
las-fir, and shrubs furnish fair cover and food for ring- 
necked pheasant, California quail, bobwhite quail, mourn- 
ing dove, black-tailed deer, and other wildlife. 

The frequent hazard of overflow is the major limitation 
to homesites and other community uses. Recreational 
use is limited. 

Xerofluvents, loamy, is in capability subclass Vlw. 
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80D—Yellowstone stony loam, 3 to 30 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in very gravelly and 
cobbly residuum and colluvium weathered from igneous 
rocks. Bedrock is at a depth of 12 to 20 inches. Slopes 
average about 20 percent. Elevation is 2,000 to 3,500 
feet. The average annual precipitation ranges from 70 to 
150 inches, the average annual air temperature is 42 to 
44 degrees F, and the frost-free period is about 90 to 
100 days. 

In a representative profile, the surface layer is dark 
reddish brown stony loam about 4 inches thick. The 
subsoil is dark reddish brown very gravelly loam about 
14 inches thick. Fractured gabbro is at a depth of 18 
inches. 

Included with this soil in mapping are areas of Valsetz 
soils, which make up 10 percent of this map unit, and 
Luckiamute soils and Rock outcrop, which make up 5 
percent. 

Permeability is rapid. Effective rooting depth is 10 to 
20 inches. Available water capacity is 1 inch to 2.5 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber production. It has fair suit- 
ability for Douglas-fir and other conifers. Noble fir and 
western hemlock grow in mixed stands with Douglas-fir. 
The site index for Douglas-fir is about 80. Based on this 
site index, the soil is capable of producing about 4,300 
cubic feet, or 5,200 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. 

Limitations to the use of equipment are slight. This soil 
is stable and trafficability is good. Stone and cobbles 
interfere with site preparation, planting, and roadbuilding. 
This soil generally is covered with snow in winter. Roads 
and landings should be protected with water bars and 
seeded to grass to prevent erosion. Plant competition is 
especially difficult to control in nonstocked areas. There 
is little seedling mortality, but the soils are droughty in 
summer. Natural regeneration is slow, and supplemental 
site preparation and planting is needed. ° 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous on this soil. Small herds of Roosevelt elk are 
in the extreme western part of the county. Areas of this 
soil are often closed to entry in summer and early in fall 
because of low humidity and high danger of fire. Except 
for a few major creeks and springs, the drainageways 
are dry in July, August, and September. Cool sea 
breezes and fog often add moisture during this period. 
There are numerous draws and drainageways where 
small ponds could be built. 

The slope and depth to bedrock are the major limita- 
tions to homesites. 

This soil is in capability subclass Vs. 
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80F—Yellowstone stony foam, 30 to 90 percent 
slopes. This well drained soil is in the mountains of the 
Coast Range. The soil formed in very gravelly and 
cobbly residuum and colluvium weathered from igneous 
rocks. Bedrock is at a depth of 12 to 20 inches. Slopes 
average about 60 percent. Elevation is 2,000 to 3,500 
feet. The average annual precipitation ranges from 70 to 
150 inches, the average annual air temperature is 42 to 
44 degrees F, and the frost-free period is about 90 to 
100 days. 

In a representative profile, the surface layer is dark 
reddish brown stony loam about 4 inches thick. The 
subsoil is a dark reddish brown very gravelly loam about 
14 inches thick. Fractured gabbro is at a depth of 18 
inches. 

Included with this soil in mapping are areas of Valsetz 
soils, which make up 10 percent of this map unit, and 
Luckiamute soils and Rock outcrop, which make up 5 
percent. 

Permeability is rapid. Effective rooting depth is 10 to 
20 inches. Available water capacity is 1 inch to 2.5 
inches, and the water-supplying capacity is 16 to 20 
inches. Runoff is very rapid, and the hazard of erosion is 
high. 

This soil is used for timber production. It has fair suit- 
ability for Douglas-fir and other conifers. Noble fir and 
western hemlock are in mixed stands with Douglas-fir. 
The site index for Douglas-fir is about 80. Based on this 
site index, this soil is capable of producing about 4,300 
cubic feet, or 5,200 board feet (International rule, one- 
fourth inch kerf), of merchantable timber from a fully 
stocked, even-aged stand of 80-year-old trees. Limita- 
tions to the use of equipment are major. The slope limits 
most operations to cable logging and aerial seeding and 
weeding. The slope, stones and rocks interfere with site 
preparation, planting, roadbuilding, and intermediate har- 
vesting by tractor logging. Construction and maintenance 
of roads is difficult because of slopes. This soil is gener- 
ally covered by snow in winter. Roads and landings 
should be protected with water bars and seeded to grass 
to prevent erosion. 

Plant competition is especially difficult to contro! in 
poorly stocked areas. There is little hazard of seedling 
mortality. The soil is droughty in summer months, espe- 
cially on south-facing slopes. Natural regeneration is 
slow. 

Blue grouse, ruffed grouse, and black-tailed deer are 
numerous. Small herds of Rooseveit elk are in the ex- 
treme western part of the county. Areas of this soil are 
often closed to entry in summer and early in fall because 
of low humidity and high danger of fire. Except for a few 
major creeks and springs, the drainageways are dry in 
July, August, and September. Coo! sea breezes and fog 
often add moisture during this period. There are numer- 
ous draws and drainageways where small ponds could 
be built. 
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The slope and depth to bedrock are the major limita- 
tions to homesites. 
This soil is in capability subclass VIls. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and woodland, as sites for buildings, highways and other 
transportation systems, sanitary facilities, and parks and 
other recreation facilities, and for wildlife habitat. From 
the data presented, the potential of each soil for speci- 
fied land uses can be determined, soil limitations to 
these land uses can be identified, and costly failures in 
houses and other structures, caused by unfavorable soil 
properties, can be avoided. A site where soil properties 
are favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


98 


Crops and pasture 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of Polk County and about the manage- 
ment practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion ‘Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

A crop rotation system is used on most Polk County 
farms. These crop rotations improve fertility, increase 
yields, stabilize the soil, and increase the nutrient value 
of the crop. 

Cash crops rotated in order with grasses and forage 
legumes are a recognized method of improving structure 
and tilth, protecting the soil from erosion, and maintain- 
ing organic-matter content. The steeper sloping soils re- 
quire a semipermanent vegetative cover of forage for 
longer periods because the hazard of erosion is greater. 
Including grasses and legumes in the crop rotation 
system works especially well where livestock are part of 
the farmer’s economic enterprise. 

Advances in farm technology and the introduction of 
new chemicals and machinery have helped to overcome 
some of the limitations of continuous cropping, providing 
that the crop was adequately fertilized and protected 
from insects and rodents by using pesticides or systems 
of biological control. 

Modern machinery speeds up harvesting and is better 
able to incorporate crop residues into the surface of the 
soil, thereby improving tilth and providing a_ better 
seedbed for the following year’s crop. 

The increased use of improved chemical fertilizers and 
pesticides along with newly developed varieties of crops 
have significantly increased the yields of crops. These 
recently released varieties, the result of plant breeding, 
are also better able to resist plant diseases and insects 
because of their vigor. 

New crops sometimes are introduced to replace crops 
when the market demand diminishes or when it no 
longer becomes profitable to produce them. 

The economic conditions that affect the farmer has a 
direct impact on the entire farm operation. The intensity 
and the kind of land use is governed by the market price 
and the market specifications for the product. With lower 
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prices, often the less productive cropland is no longer 
cropped and reverts back to weeds, grass, and shrubs or 
is seeded to grasses and legumes for hay or pasture. A 
smaller acreage that has a higher potential producitivity 
for cash crops is farmed more intensely and in many 
cases yields the same production or more. 

Short-term changes in weather cycles can also have a 
widespread effect on the kinds and intensity of cropping 
systems and rotations. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil or that a 
given crop is not commonly irrigated. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown; that good quality irrigation water is uniformly ap- 
plied in proper amounts as needed; and that tillage is 
kept to a minimum. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
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because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops 
(28). The soils are classed according to their limitations 
when they are used for field crops, the risk of damage 
when they are used, and the way they respond to treat- 
ment. The grouping does not take into account major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops that require 
special management. Capability classification is not a 
substitute for interpretations designed to show suitability 
and limitations of groups of soils for rangeland, for forest 
trees, or for engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. 
These levels are defined in the following paragraphs. A 
survey area may not have soils of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class |! soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, \le. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
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rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 


Woodland management and productivity 


Intensive logging started in Polk County after the turn 
of the century. Most of the forested area at that time 
consisted of old stands of large Douglas-fir and hemlock. 
Early logging was accomplished with horses and steam 
engines for yarding logs. In small logging communities, 
logs were hauled to mills by steam railroad equipment. 

Today very few stands of old-growth Douglas-fir 
remain in the Coast Range. The trees in these stands 
range from 300 to 700 years in age, and their breast 
height diameter is 4 to 7 feet (fig. 15). About 50 percent 
of the county is in woodland. The dense canopy of these 
trees often rises 100 feet or more above the forest 
surface. The forest floor has only a sparse understory. A 
thick mat of partly decomposed vegetative material, how- 
ever, blankets the forest floor. 

After World War | and during the 1930’s, the demand 
for lumber products decreased and logging was not 
again fully accelerated until the beginning of World War 
ll. Large-scale, intensive logging has continued, and the 
national and overseas demand for forest products is 
increasing. 

As the old stands of Douglas-fir and hemiock rapidly 
diminish, the logging of stands of 35- to 50-year-old 
trees has intensified. Stands of second-growth trees are 
in the earlier logged areas. The old decomposed stumps 
of the massive old trees are still in evidence. The new 
stands are uniform in height and diameter; they range 
from about 90 to 150 feet in height and from 15 to 30 
inches in diameter. Many of these stands are undergoing 
intensive management: pre-commercial and commercial 
thinning, cutting and removing trees from overstock 
stands, and spraying competing understory plants with 
herbicides, and the use of commercial nitrogen fertilizers. 
These intensive management practices reduce plant 
competition and accelerate faster growth for the remain- 
ing stand of trees. 

Most clearcut stands are now being replanted with 
Douglas-fir seedlings after logging is complete. The 
seedlings are planted in periods of optimum weather for 
survival. This practice enables the fir seedling to become 
established and to be able to compete with brush and 
other noncommercial plants. 
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Genetically superior trees are now being selected and 
their progeny are used as seedlings for restocking 
logged areas. This practice shows much potential for 
producing faster growing trees and a greater volume of 
lumber. 

The present market price of logs enables the small 
tree farmer and also large commercial logging compa- 
nies to engage in intensive forest management practices. 
In past years, because of poor economic conditions in 
the timber industry, clear-cut areas were not managed, 
and brush and alder encroached into these areas 
making natural regeneration of Douglas-fir a long and 
slow process. 

Federal agencies that manage public lands are also 
now involved in intensive management of forest lands 
and are successfully restocking cutover areas with Doug- 
las-fir (fig. 16) where soils and climatic conditions are not 
too adverse. 

Table 6 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Mapping unit symbols for soils suitable for 
wood crops are listed, and the ordination (woodland suit- 
ability) symbol for each soil is given. All soils bearing the 
same ordination symbol require the same general kinds 
of woodland management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; f, toxic 
substances in the soil; ¢, restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; 4 high con- 
tent of coarse fragments in the soil profile; and 7, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priority 
in placing the soil into a limitation class is in the follow- 
ing order: x, w, t, d, c, s, f, and r. 

In table 6 the soils are also rated for a number of 
factors to be considered in management. Slight, moder- 
ate, and severe are used to indicate the degree of major 
soil limitations. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of s/ght indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or equipment; severe indicates a seasonal limita- 
tion, a need for special equipment or management, or a 
hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. Seed- 


SOIL SURVEY 


lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. A 
rating of sight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods 
of excessive soil wetness and moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings 
by impeding or preventing their growth. A rating of sight 
indicates little or no competition from other plants; mod- 
erate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desir- 
able trees; severe means that plant competition is ex- 
pected to prevent the establishment of a desirable stand 
unless the site is intensively prepared, weeded, or other- 
wise managed for the control of undesirable plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a sife index (76). This 
index is the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Common trees are those 
that woodland managers generally favor in intermediate 
or improvement cuttings. They are selected on the basis 
of growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties’’ section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
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bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment (7), (23), (2), (7), (70). 

Data presenied in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specitic use contemplated. 

The information is presented mainly in tables. Table 7 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 8, for sani- 
tary facilities; and table 10, for water management. Tabie 
9 shows the suitability of each kind of soil as a source of 
construction materials. 
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The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basemenis, 
small commercial buildings, and local roads and streets 
are indicated in table 7. A s/ight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A mod- 
erate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limi- 
tations can be overcome or minimized by special plan- 
ning and design. A severe limitation indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive maintenance 
is required. For some soils rated severe, such costly 
measures may not be feasible (70). 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and smal! commercial buildings reterred to 
in table 7 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, potential frost action, soil wetness, and 
depth to a seasonal high water table were also consid- 
ered. Soil wetness and depth to a seasonal high water 
table indicate potential difficulty in providing adequate 
drainage for basements, lawns, and gardens. Depth to 
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bedrock, slope, and large stones in or on the soil are 
also important considerations in the choice of sites for 
these structures and were considered in determining the 
ratings. Susceptibility to flooding is a serious hazard. 

Local roads and streets referred to in table 7 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep (7), (70), 


The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones affect stability and ease of exca- 
vation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields (7, 
30) sewage lagoons, and sanitary landfills (9). The 
nature of the soil is important in selecting sites for these 
facilities and in identifying limiting soil properties and site 
features to be considered in design and _ installation. 
Also, those soil properties that affect ease of excavation 
or installation of these facilities will be of interest to 
contractors and local officials. Table 8 shows the degree 
and kind of limitations of each soil for such uses and for 
use of the soil as daily cover for landfills. It is important 
to observe local ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms s/ight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 
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Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon’s capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soi! for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
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seasonal water table is high, water will seep into trench- 
es. 
Unless otherwise stated, the limitations in table 8 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 9 by ratings 
of good, fair, or poor. The texture, thickness, and organ- 
ic-matter content of each soil horizon are important fac- 
tors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 

Roadfill is soil material used in embankments for roads 
(7). Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 13 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 
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Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils 
rated fair have a plasticity index of less than 15 and 
have other limiting features, such as moderate shrink- 
swell potential, moderately steep slopes, wetness, or 
many stones. If the thickness of suitable material is less 
than 3 feet, the entire soil is rated poor. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 9 provide guid- 
ance as to where to look for probable sources and are 
based on the probability that soils in a given area con- 
tain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 13. 

Topsoi! is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 
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Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 10 the soil and site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining water 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, afkes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, depth of root zone, rate of water intake 
at the surface, permeability of the soil below the surface 
layer, available water capacity, need for drainage, and 
depth to the water table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 
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Recreation 


The soils of the survey area are rated in table 1f 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. S/ight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 11 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 8, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
7. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
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and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock or hardpan should be enough to allow necessary 
grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 


Wildlife habitat 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 12, the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of verv poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 
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Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
bluegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 


' zone, texture of the surface layer, available water capac- 


ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are wild lupine, bro- 
megrass, flat pea, velvetgrass, and teasel. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog- 
wood, hickory, blackberry, and blueberry. Examples of 
fruit-producing shrubs that are commercially available 
and suitable for planting on soils rated good are oak, 
poplar, cherry, and apple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
ity, and wetness. Examples of coniferous plants are fir, 
cedar, and hemlock. 

Shrubs are bushy woody planis that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 
and moisture. Examples of shrubs are huckleberry, 
Scotch-broom, snowberry, and blackberry. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface 
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stoniness. Examples of wetland plants are meadow fox- 
tail, trefoil, cattails, cordgrass and rushes, sedges, and 
reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include doves, quail, pheasant, meadowlark, field spar- 
row, rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include wild turkey, blue grouse, wood- 
cock, thrushes, woodpeckers, squirrels, fox, raccoon, 
deer, and bear. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its depth. For each horizon in the 
profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
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observation (77, 74, 29). Laboratory analyses are not 
conducted for all soil series in the survey area, but labo- 
ratory data for many soil series not tested are available 
from nearby survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features, engineering 
test data, and data obtained from physical and chemical 
laboratory analyses of soils. 


Engineering properties 


Table 13 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 13 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” 

Texture is described in table 13 in the standard terms 
used by the U.S. Department of Agriculture (26). These 
terms are defined according to percentages of sand, silt, 
and clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, ‘gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Transporta- 
tion Officials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
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A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from O for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 13. Also in table 13 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 14 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
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the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamentai plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 


Soil and water features 


Table 15 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
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placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow iniiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soiis that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
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of the soil survey. Indicated in table 15 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicat- 
ed. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bearock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippabie bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Potential frost action refers to the likelinood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most important soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al (23). The rate of corrosion of concrete is based mainly 
on the sulfate content, texture, and acidity of the soil. 
Protective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 
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Soil series and morphology 


In this section, each soil series in the county is de- 
scribed in detail. The descriptions are presented in al- 
phabetic order by series name. 

For each series, some facts about the soil and its 
parent material are presented first. Then a pedon, a 
small three-dimensional area of soil that is typical of the 
soil series in the survey area, is described. The detailed 
descriptions of each soil horizon follow standards in the 
Soil Survey Manual (26). Unless otherwise noted, colors 
described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section ‘Soil maps for detailed planning.” 


Abiqua series 


The Abiqua series consists of deep, well drained, 
nearly level! soils on broad, low, alluvial stream terraces. 
These soils formed in silty and clayey mixed alluvium. 
Slopes are 0 to 5 percent. The mean annual precipitation 
is about 50 inches, and the mean annual air temperature 
is about 53 degrees F. 

Typical pedon of Abiqua silty clay loam, 0 to 3 percent 
slopes, about 1/4 mile east of Pedee School, 
NE1/4SE1/4 sec. 32, T. 9 S., R. 6 W.: 


A11—0 to 6 inches; very dark brown (7.5YR 3/2) silty 
clay loam, brown (10YR 5/3) dry; moderate fine 
granular structure; hard, firm, sticky and_ plastic; 
many very fine roots; many very fine pores; medium 
acid (pH 5.9); clear wavy boundary. 

A1i2—6 to 15 inches; very dark brown (7.5YR 3/2) silty 
clay loam, brown (10YR 5/3) dry; strong fine granu- 
lar structure and moderate fine subangular blocky; 
hard, firm, sticky and plastic; many very fine roots; 
many fine pores; medium acid (pH 5.7); clear wavy 
boundary. 

B1i—15 to 25 inches; very dark brown (7.5YR 3/2) heavy 
silty clay loam, brown (7.5YR 5/2) dry; moderate 
fine subangular blocky structure; hard, friable, sticky 
and plastic; common very fine roots; common very 
fine pores; few thin coatings on peds; strongly acid 
(pH 5.3); clear wavy boundary. 

B2—25 to 36 inches; brown (7.5YR 4/4) silty clay, brown 
(7.5YR 5/4) dry; moderate medium and fine suban- 
gular blocky structure; very hard, very firm, very 
sticky and very plastic; few fine roots; common 
medium and fine pores; common moderately dark 
brown (7.5YR 3/2) organic coatings on faces of 
peds; strongly acid (pH 5.2); clear wavy boundary. 

B22—36 to 44 inches; brown (7.5YR 4/4) silty clay, 
brown (7.5YR 5/4) dry; weak medium subangular 
blocky structure; very hard, firm, very sticky and very 
plastic; few fine roots; common very fine pores; dark 
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brown (7.5YR 3/2) organic coatings on faces of 
peds; strongly acid (pH 5.3); clear smooth boundary. 

B3—44 to 60 inches; brown (10YR 4/4) silty clay; brown 
(7.5YR 4/4) dry; weak fine subangular blocky struc- 
ture; very hard, firm, very sticky, very plastic; 
common very fine and fine pores; dark stains in 
pores; strongly acid (pH 5.4). 


The mollic epipedon is 20 to 30 inches thick. A few 
gray motiles are at a depth below 40 inches. The con- 
tent of pebbles ranges from 0 to 5 percent throughout 
the soil. 

The A horizon has hue of 7.5YR or 5YR and chroma 
of 2 or 3 moist and dry. 

The B2 horizon has chroma of 3 or 4 moist or dry, 
value of 4 or 5 moist, and hue of 7.5YR or 5YR. 


Amity series 


The Amity series consists of deep, somewhat poorly 
drained soils on terraces. These soils formed in mixed 
silty alluvium or lacustrine silt. Slopes are 0 to 3 percent. 
The mean annual precipitation is about 42 inches, and 
the mean annual air temperature is about 52 degrees F. 

Typical pedon of Amity silt loam, about 3/4 mile east 
of Zena, SW1/4NE1/4 sec. 36, T.6 S., R. 4 W.: 


Ap—0O to 6 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak medium and coarse 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; many roots; common very 
fine pores; medium acid (pH 5.6); clear smooth 
boundary. 

A12—6 to 11 inches; dark brown (10YR 3/3) silt loam, 
grayish brown (10YR 5/2) dry; moderate fine and 
medium subangular blocky structure; soft, very fri- 
able, slightly sticky and slightly plastic; common fine 
roots; common very fine and fine tubular pores; 
medium acid (pH 5.8); clear smooth boundary. 

A13—11 to 16 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine and medium 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine and fine tubular pores; medium acid 
(pH 5.8); clear smooth boundary. 

A2—16 to 25 inches; dark grayish brown (10YR 4/2) 
heavy silt loam, light brownish gray (10YR 6/2) dry; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; moderate fine subangular blocky struc- 
ture; slightly hard, friable, sticky and slightly plastic; 
common roots; many fine and medium tubular pores; 
common light gray silt coatings on peds; few very 
fine shot; medium acid (pH 5.8); clear smooth 
boundary. 

B21t—25 to 38 inches; brown (10YR 4/3) silty clay loam, 
pale brown (10YR 6/3) dry; many fine and medium 
distinct yellowish brown (10YR 5/6) and reddish 
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brown (5YR 4/4) mottles; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, firm, sticky and plastic; few fine roots; 
many fine and medium tubular pores; common mod- 
erately thick clay films; common thin light gray silt 
coating on peds; few biack coatings; few very fine 
shot; medium acid (pH 6.0); clear smooth boundary. 

B22t—38 to 42 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam, light brownish gray (10YR 6/2) 
dry; many medium distinct yellowish brown (10YR 
5/6) mottles; moderate fine and medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
roots; many very fine pores; many moderately thick 
clay films; few fine black stains; slightly acid (pH 
6.2); clear smooth boundary. 

B3t—42 to 48 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
common medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium prismatic struc- 
ture parting to weak medium subangular blocky; 
hard, firm, sticky and plastic; common fine pores; 
common moderately thick clay films; slightly acid 
(pH 6.2); clear smooth boundary. 

C—48 to 63 inches; olive brown (2.5Y 4/4) silty clay 
loam, light gray (2.5Y 7/2) dry; many distinct yellow- 
ish brown (10YR 5/6) and dark grayish brown (10YR 
4/2) mottles; massive; hard, friable, slightly sticky 
and plastic; common fine and medium tubular pores; 
few thick clay films in larger pores; slightly acid (pH 
6.2). 


Bedrock is at a depth of more than 60 inches. A 
perched water table is at a depth of 6 to 18 inches in 
winter and spring. 

The Ap and A1 horizons range from 10 to 18 inches in 
thickness. They have value of 2 or 3 moist and 4 or 5 
dry and chroma of 2 or 3 moist or dry. The A2 horizon 
has value of 3 to 5 moist and 6 or 7 dry and chroma of 1 
or 2. It has faint to distinct mottles. 

The B2t horizon has value of 4 or 5 moist and 6 or 7 
dry and chroma of 2 to 4. it is heavy silt loam or silty 
clay loam and averages 27 to 35 percent clay. 


Apt series 


The Apt series consists of deep, well drained soils on 
mountainous uplands. These soils formed in colluvium 
weathered from sedimentary rock. Slopes are 3 to 50 
percent. The mean annual precipitation is about 75 
inches, and the mean annual temperature is about 50 
degrees F. 

Typical pedon of Apt silty clay loam, 3 to 25 percent 
slopes, about 1-1/2 miles south of Grande Ronde, 
NE1/4NW1/4 sec. 24, T.6S., R. 8 W.: 


O1i—1 inch to 0; partly decomposed leaves, needles, 
and brackenfern fronds. 
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Ai1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
heavy silty clay loam, dark brown (10YR 4/3) dry; 
strong fine granular and fine subangular blocky 
structure; hard, firm, very sticky and plastic; common 
fine and medium roots; many fine pores; thin very 
dark brown (10YR 2/2) coatings; strongly acid (pH 
5.2); clear smooth boundary. 

A12—-3 to 8 inches; dark brown (10YR 3/3) heavy silty 
clay loam, grayish brown (10YR 5/2) dry; moderate 
fine subangular blocky structure; hard, firm, sticky 
and plastic; common medium and fine roots; many 
fine pores; thin, very dark brown (10YR 2/2) coat- 
ings; strongly acid (pH 5.2); clear smooth boundary. 

Bi—8 to 17 inches; brown (10YR 4/3) silty clay, brown 
(10YR 5/3) dry; moderate fine subangular blocky 
structure; very hard, firm, very sticky and very plas- 
tic; common fine and medium roots; common fine 
and very fine pores; thin very dark grayish brown 
(10YR 3/2) coatings; very strongly acid (pH 4.7); 
clear smooth boundary. 

B21—17 to 29 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
fine subangular blocky structure; very hard, firm, 
very sticky and very plastic; common fine and very 
fine pores; common thin and moderately thick clay 
films; very strongly acid (pH 4.7); clear smooth 
boundary. 

B22t—29 to 46 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
medium and fine subangular blocky structure; very 
hard, firm, very sticky and very plastic; few fine 
roots; common very fine pores; common moderately 
thick clay films; very strongly acid (pH 4.6); gradual 
smooth boundary. 

B23t—46 to 55 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
medium subangular blocky structure; very hard, firm, 
very sticky and very plastic; common fine and very 
fine pores; common moderately thick clay films; very 
strongly acid (pH 4.6); clear smooth boundary. 

B3—55 to 66 inches; yellowish brown (10YR 5/4) light 
silty clay, light yellowish brown (10YR 6/4) dry; 
common fine and medium yellowish brown (10YR 
5/6) and reddish brown (5YR 4/4) variegations; 
moderate fine subangular blocky structure; very 
hard, firm, very sticky and very plastic; common very 
fine pores; few fine siltstone fragments; extremely 
acid (pH 4.4); clear smooth boundary. 

Cr—66 to 78 inches; fractured yellowish brown (10YR 
5/6) siltstone that has a dark reddish brown (5YR 
3/4) surface; thick illuviated clay in siltstone frac- 
tures. 


The A horizon has hue of 10YR and 7.5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and dry. 


POLK COUNTY, OREGON 


The B2t horizon has hue of 10YR and 7.5YR, value of 
3 or 4 moist and 5 or 6 dry, and chroma of 3 to 6. It is 
clay or is silty clay that is 45 to 60 percent clay. The B3 
horizon is clay, silty clay, or silty clay loam. 


Astoria series 


The Astoria series consists of deep, well drained soils 
on mountainous uplands. The soils formed in colluvium 
or residuum weathered from sedimentary rock. Slopes 
are 5 to 60 percent. The mean annual precipitation is 
about 100 inches, and mean annual air temperature is 
about 49 degrees F. 

Typical pedon of Astoria silt loam, 5 to 30 percent 
slopes, about 1 mile south of Valsetz, SW1/4NE1/4 sec. 
3,T.9S.,R.8 W.:: 


O1—2 inches to 0; moss, leaves, twigs and needles. 

A1i—0 to 4 inches; very dark brown (10YR 3/3) silt 
loam, brown (10YR 5/3) dry; moderate fine granular 
and fine subangular blocky structure; hard, firm, 
sticky and plastic; many fine and medium roots; 
many fine pores; 10 percent pebbles and concre- 
tions; strongly acid (pH 5.2); clear smooth boundary. 

A1i2—4 to 10 inches; very dark brown (10YR 3/3) silt 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; common fine and medium roots; 
many very fine and fine pores; few very dark brown 
coatings on peds; few fine concretions; very strongly 
acid (pH 4.8); clear smooth boundary. 

Bi-—-10 to 19 inches; dark yellowish brown (10YR 4/4) 
heavy silty clay loam, light yellowish brown (10YR 
6/4) dry; moderate fine and medium subangular 
blocky structure; hard, firm, sticky and_ plastic; 
common fine and medium roots; common very fine 
pores; few dark brown coatings on peds; very 
strongly acid (pH 4.8); clear smooth boundary. 

B21—19 to 24 inches; dark yellowish brown (10YR 4/4) 
silty clay, light yellowish brown (10YR 6/4) dry; mod- 
erate fine and medium subangular blocky structure; 
hard, firm, very sticky and very plastic; common fine 
and medium roots; common thin dark brown coat- 
ings on peds; very strongly acid (pH 4.8); clear 
smooth boundary. 

B22—24 to 49 inches; yellowish brown (10YR 5/6) silty 
clay, brownish yellow (10YR 6/6) dry; moderate 
medium subangular blocky structure; hard, firm, very 
sticky and very plastic; few fine roots; common very 
fine and fine pores; few thin coatings on peds; very 
strongly acid (pH 4.8); clear smooth boundary. 

B3—49 to 61 inches; yellowish brown (10YR 5/6) heavy 
silty clay loam, brownish yellow (10YR 6/6) dry; 
weak medium subangular blocky structure; hard, 
firm, very sticky and plastic; common very. fine 
pores; few thin coatings on peds; 10 percent fine 
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and medium sandstone pebbles; very strongly acid 
(pH 4.6). 


Bedrock is at a depth of more than 40 inches. Sand- 
stone or siltstone fragments in the profile range from 
none to few. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 moist and 5 dry, and chroma of 2 or 3 moist and 3 
or 4 dry. It generally contains fine concretions. 

The B horizon generally has hue of 10YR but has hue 
of 7.5YR in places; value of 3 to 5 moist and 4 to 6 dry; 
and chroma of 4 to 6 moist and 4 to 8 dry. It ranges 
from silty clay to clay. 


Bashaw series 


The Bashaw series consists of deep, poorly drained 
and very poorly drained soils on flood plains, terraces, 
and gently sloping fans. These soils formed in clayey 
alluvium. Slopes are 0 to 3 percent. The mean annual 
precipitation is about 50 inches, and the mean annual air 
temperature is 53 degrees F. 

Typical pedon of Bashaw clay, 0 to 3 percent slopes, 
about 3 miles northeast of Dallas, NW1/4NE1/4 sec. 23, 
T.7W.,R.5S.: 


A1—0 to 4 inches; black (10YR 2/1) clay, very dark gray 
(10YR 3/1) dry; strong fine subangular blocky struc- 
ture; very hard, very firm, very sticky and very plas- 
tic; many fine roots; many very fine pores; medium 
acid (pH 5.6); clear smooth boundary. 

AC1g—4 to 31 inches; black (10YR 2/1) clay, dark gray 
(N 4/0) dry; common fine distinct yellowish brown 
(10YR 5/6) mottles; moderate coarse prismatic 
structure parting to moderate coarse subangular 
blocky; very hard, very firm, very sticky and very 
plastic; common fine roots; many very fine pores; 
many small slickensides; medium acid (pH 5.8); 
clear smooth boundary. 

AC2g—31 to 46 inches; very dark gray (10YR 3/1) clay, 
dark gray (1OYR 4/1) dry; many faint distinct strong 
brown (7.5YR 5/6) mottles; weak coarse subangular 
blocky structure; very hard, very firm, very sticky and 
very plastic; few very fine roots; many very fine 
pores; common medium slickensides; medium acid 
(pH 6.0); clear smooth boundary. 

Cg—46 to 60 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; many fine and medium distinct 
strong brown (7.5YR 5/8) mottles; massive; very 
hard, very firm, very sticky and very plastic; few 
roots; few very fine pores; slightly acid (pH 6.2). 


The soil cracks, opens, and closes once each year 
and remains open for 60 consecutive days in most 
years. Slickensides are close enough to intersect in all or 
some parts at a depth of 10 to 40 inches. 
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The soil to a depth of 40 inches or more has chroma 
of 1 or less. Hue is 10YR, 2.5Y, or neutral. Value of the 
A horizon is commonly 2 moist in the upper 30 inches 
but ranges to 3 in the upper few inches. Value is 3 or 4 
dry. At a depth below 30 inches, value is 2 to 4 moist 
and 3 to 6 dry. 

The upper 10 inches of the soil material is clay, silty 
clay, or silty clay loam. At a depth of 10 to 40 inches or 
more, the soil material is clay that is more than 60 
percent clay. At a depth below 40 inches, the soil materi- 
al is clay or silty clay. The structure in the upper 10 
inches ranges from weak to strong granular and fine 
subangular blocky. 


Bellpine series 


The Bellpine series consists of moderately deep, well 
drained soils on foothills. These soils formed in colluvium 
weathered from sedimentary bedrock. Slopes are 3 to 75 
percent. Mean annual precipitation is about 50 inches, 
and the mean annual air temperature is about 53 de- 
grees F. 

Typical pedon of Bellpine silty clay loam, 12 to 20 
percent slopes, about 1-1/2 miles east of Falls City, 
NW1/4SW1/4 sec. 23, T. 8 S., R. 6 W:: 


A11—0 to 4 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (5YR 5/3) dry; moderate 
very fine granular and moderate very fine subangular 
biocky structure; hard, firm, sticky and plastic; many 
fine roots; many fine pores; strongly acid (pH 5.2); 
clear smooth boundary. 

A12—4 to 9 inches; dark reddish brown (5YR 3/4) heavy 
silty clay loam, reddish brown (SYR 5/3) dry; moder- 
ate medium and fine subangular blocky structure; 
hard, firm, sticky and plastic; common fine roots; 
many fine pores; few thin coatings on peds; strongly 
acid (pH 5.2); clear smooth boundary. 

Bit—9 to 13 inches; dark reddish brown (SYR 3/4) silty 
clay, reddish brown (SYR 5/4) dry; moderate 
medium and fine subangular blocky structure; very 
hard, very firm, very sticky and very plastic; common 
fine roots; many fine pores; common thin clay films; 
strongly acid (pH 5.2); clear smooth boundary. 

B21t—13 to 20 inches; dark reddish brown (5YR 3/4) 
clay, reddish brown (SYR 4/4) dry; moderate 
medium subangular blocky structure parting to mod- 
erate fine subangular blocky; very hard, firm, very 
sticky and very plastic; common fine roots; many 
fine pores; common moderately thick clay films; 
strongly acid (pH 5.2); clear smooth boundary. 

B22t—20 to 32 inches; yellowish red (5YR 4/6) clay, 
yellowish red (5YR 5/6) dry; moderate medium su- 
bangular blocky structure; very hard, very firm, very 
sticky and very plastic; common fine and medium 
roots; many moderately thick clay films; few fine 
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siltstone fragments; very strongly acid (pH 5.0); 
abrupt wavy boundary. 

IIGr—32 to 42 inches; light brown (7.5YR 6/4) weathered 
siltstone; yellowish red (6YR 5/6) coatings on the 
fragments; few fine roots in fractures of the silt- 
stone. 


The thickness of the solum and depth to paralithic 
contact ranges from 20 to 40 inches. Coarse fragments 
of weathered sedimentary rock range irom few to 10 
percent, and the amount increases with depth. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 to 4 moist and 3 
or 4 dry. 

The Bt horizon has hue of 2.5YR or 5YR, value of 3 or 
4 moist and 4 or 5 dry, and chroma of 4 to 6 moist and 
dry. It ranges from silty clay to clay. 


Blachly series 


The Blachly series consists of deep, well drained soils 
on the steep mountainous upland of the Coast Range. 
These soils formed in colluvium weathered from basalt 
or sedimentary rock. Slopes are 3 to 50 percent. The 
mean annual precipitation is about 100 inches, and 
mean annual air temperature is about 49 degrees F. 

Typical pedon of Blachly silty clay loam, 3 to 30 per- 
cent slopes, i mile northwest of Blackrock; SE1/4 sec. 
15,T.8S.,R.7 W.: 


A1i—0 to 5 inches; dark reddish brown (5YR 3/2) light 
silty clay loam, reddish brown (5YR 5/3) dry; strong 
fine granular structure; slightly hard, friable, slightly 
sticky and plastic; many fine and medium roots; 
many very fine and fine pores; common fine and 
medium shot; very strongly acid (pH 5.0); clear 
smooth boundary. 

A8—5 to 10 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (5YR 4/4) dry; moderate 
fine and very fine subangular blocky structure; hard, 
firm, sticky and plastic; many fine and medium roots; 
many very fine and fine pores; common fine and 
medium shot; very strongly acid (pH 4.8); clear 
smooth boundary. 

Bi—10 to 15 inches; reddish brown (5YR 4/4) heavy 
silty clay loam, reddish brown (5YR 5/4) dry; moder- 
ate fine and medium subangular blocky structure; 
hard, firm, sticky and plastic; many fine and medium 
roots; common very fine and fine pores; 5 percent 2- 
to 5-millimeter basalt fragments; very strongly acid 
(pH 4.8); clear smooth boundary. 

B21—15 to 29 inches; reddish brown (5YR 4/4) light 
silty clay, reddish brown (5YR 5/4) dry; moderate 
medium subangular blocky structure; hard, firm, 
sticky and very plastic; common fine and medium 
roots; common very fine and fine pores; 5 percent 2- 
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to 5-millimeter basalt fragments; very strongly acid 
(pH 4.8); clear smooth boundary. 

B22—29 to 36 inches; reddish brown (5YR 4/4) silty 
clay, yellowish red (5YR 5/6) dry; moderate fine and 
medium subangular blocky structure; hard, firm, very 
sticky and very plastic; few fine roots; common very 
fine pores; 5 percent 2- to 5-millimeter basalt frag- 
ments very strongly acid (pH 4.8); gradual smooth 
boundary. 

B23—36 to 43 inches; yellowish red (5YR 4/6) silty clay 
yellowish red (5YR 5/6) dry; weak coarse subangu- 
lar blocky structure parting to moderate medium su- 
bangular blocky; hard, firm, very sticky and very 
plastic; common very fine pores; 5 percent 2- to 5- 
millimeter basalt fragments; very strongly acid (pH 
4.8); clear smooth boundary. 

B3—43 to 60 inches; yellowish red (5YR 5/6) silty ciay, 
yellowish red (5YR 5/8) dry; weak medium and 
coarse subangular blocky structure; hard, firm, very 
sticky and very plastic; few fine roots; common very 
fine pores; 10 percent fine to medium basalt frag- 
ments; very strongly acid (pH 4.5). 


Coarse fragments in the solum range from a few to 10 
percent. 

The A horizon has value of 2 or 3 moist and 3 or 4 
dry. The chroma is 2 or 3 moist and 3 or 4 dry. 

The B horizon has value of 3 to 5 moist and 4 or 5 
dry, chroma of 4 to 8 and hue of 5YR or 2.5YR. 


Bohannon series 


The Bohannon series consists of moderately deep, 
well drained soils on mountainous uplands in the Coast 
Range. These soils formed in gravelly residuum and col- 
luvium weathered from sedimentary rock. Slopes are 3 to 
75 percent. The mean annual precipitation is about 110 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Bohannon gravelly loam, 50 to 75 
percent slopes, about 3-1/2 miles west of Valsetz, 
NW1/4NE1/4 sec. 5, T. 9 S., R. 7 W.: 


A1—0 to 11 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, brown (10YR 5/3) dry; moderate very 
fine granular and subangular blocky structure; soft, 
very friable, slightly sticky and slightly plastic; many 
fine and medium roots; many fine pores; 40 percent, 
by volume, fine concretions and pebbles; strongly 
acid (pH 5.2); clear smooth boundary. 

A8—11 to 16 inches; dark brown (10YR 3/3) gravelly 
loam, brown (10YR 5/3) dry; moderate very fine 
subangular blocky structure; slightly hard, very fri- 
able, slightly sticky and slightly plastic; many fine 
and medium roots; many fine pores; 20 percent, by 
volume, fine concretions and pebbles; very strongly 
acid (pH 4.8); clear smooth boundary. 
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B21—16 to 22 inches; dark brown (10YR 3/3) gravelly 
clay loam, pale brown (10YR 6/4) dry; moderate fine 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine and medium roots; many fine 
pores; 25 percent pebbles; very strongly acid (pH 
4.8); clear smooth boundary. 

B22—22 to 34 inches; dark yellowish brown (10YR 4/4) 
gravelly clay loam, light yellowish brown (10YR 6/4) 
dry; moderate medium subangular blocky structure 
parting to fine subangular blocky; hard, firm, sticky 
and plastic; few fine and medium roots; common 
very fine pores; few dark brown coatings on peds; 
30 percent siltstone pebbles; very strongly acid (pH 
4.8); abrupt wavy boundary. 

Cr—34 to 40 inches; brownish yellow partly weathered 
sandstone that has black and dark reddish brown 
coatings. 


The depth to a paralithic contact is 20 to 40 inches. 
The umbric epipedon ranges from 14 to 20 inches in 
thickness. The solum is as much as 30 percent siltstone 
or shale fragments. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 moist and 5 dry, and chroma of 2 or 3 moist or dry. 
The B horizon has value of 3 or 4 moist and chroma of 4 
moist. 


Brenner series 


The Brenner series consists of deep, poorly drained 
soils on uplands or on bottom lands in the lowest part of 
the flood plain. These soils formed in mixed alluvium 
weathered from basic igneous and sedimentary rock. 
Slopes are 0 to 3 percent. The mean annual precipitation 
is about 80 inches and the mean annual air temperature 
is about 53 degrees F. 

Typical pedon of Brenner silt loam, about 1.5 miles 
east of Valsetz, NW1/4NE1/4 sec. 1, T. 9 S., R. 8 W.: 


01—3 inches to 0; partly decomposed matted grasses 
and roots. 

A11—0 to 6 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; few fine 
distinct yellowish brown (10YR 5/8) mottles; moder- 
ate very fine and fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; many fine and very fine pores; 
strongly acid (pH 5.4); clear smooth boundary. 

A12—6 to 11 inches; very dark brown (10YR 2/2) heavy 
silt loam; dark grayish brown (10YR 4/2) dry; few 
fine distinct yellowish brown (10YR 5/8) mottles; 
moderate fine and medium subangular blocky and 
granular structure; slightly hard, friable, sticky and 
plastic; many fine and very fine roots; many fine and 
very fine pores; strongly acid (pH 5.4); clear wavy 
boundary. 


114 


A38—11 to 16 inches; very dark grayish brown (1{0YR 
3/2) heavy silty clay loam, grayish brown (10YR 
5/2) dry; common fine distinct yellowish brown 
(10YR 5/8) mottles; moderate fine and medium su- 
bangular blocky structure; hard, firm, sticky and plas- 
tic; many very fine roots; many fine and very fine 
pores; few fine black stains; strongly acid (pH 5.5); 
clear wavy boundary. 

B21g—-16 to 25 inches; grayish brown (10YR 5/2) silty 
clay, light gray (10YR 7/2) dry; many medium promi- 
nent strong brown (7.5YR 5/8) mottles; weak coarse 
prismatic and weak medium and coarse subangular 
blocky structure; hard, firm, very sticky and very 
plastic; common fine roots; common fine pores; 
strongly acid (pH 5.5); clear wavy boundary. 

B22g—25 to 36 inches; light gray (10YR 7/1) silty clay, 
white (10YR 8/1) dry; many medium prominent 
strong brown (7.5YR 5/8) mottles; weak coarse pris- 
matic structure parting to coarse subangular blocky; 
hard, firm, very sticky and very plastic; few fine 
roots; common fine pores; strongly acid (pH 5.5); 
clear wavy boundary. 

B38g—36 to 60 inches; light gray (10YR 7/1) silty clay, 
white (10YR 8/1) dry; many coarse prominent strong 
brown (7.5YR 5/8) mottles; weak coarse prismatic 
structure parting to coarse subangular blocky; hard, 
firm, very sticky and very plastic; few fine roots; few 
fine pores; strongly acid (pH 5.5). 


These soils are saturated in winter and, unless 
drained, have a water table within 12 inches of the sur- 
face early in spring. The umbric epipedon ranges from 
10 inches to 20 inches in thickness. 

The A horizon has value of 2 or 3 moist and 4 or 5 dry 
and faint to prominent mottles. The B horizon has hue of 
10YR or 2.5Y, value of 4 or 5 moist and 5 or 6 dry, 
chroma of 1 or 2 moist and dry and distinct to prominent 
motiles. It is silty clay or silty clay loam and is more than 
35 percent clay. 


Briedwell series 


The Briedwell series consists of deep, well drained 
soils on terraces. These soils formed in mixed gravelly 
alluvium. Slopes are 0 to 20 percent. The mean annual 
precipitation is about 50 inches, and the mean annual air 
temperature is about 51 degrees F. 

Typical pedon of Briedwell silt loam, 0 to 3 percent 
slopes, about 1/2 mile west of the Buell Community, 
NW1/4SW1/4 sec. 28, T.6 S., R. 6 W.: 


A11—0 to 5 inches; dark brown (7.5YR 3/2) silt loam, 
dark brown (7.5YR 4/3) dry; moderate very fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine interstitial pores; 5 percent pebbles; 
medium acid (pH 6.0); clear smooth boundary. 
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A12—5 to 10 inches; dark brown (7.5YR 3/2) silty clay 
loam, dark brown (7.5YR 4/3) dry; moderate very 
fine and fine subangular blocky structure; hard, firm, 
sticky and plastic; many very fine roots; many very 
fine tubular pores; 5 percent pebbles; medium acid 
(pH 6.0); clear wavy boundary. 

Bi—10 to 17 inches; dark brown (7.5YR 3/2) gravelly 
clay loam, brown (7.5YR 3/2) dry; moderate fine 
subangular blocky structure; firm, sticky and plastic; 
common fine roots; common very fine tubular pores; 
30 percent pebbles and 10 percent cobbles; 
medium acid (pH 5.8); clear wavy boundary. 

IIB2—17 to 31 inches; dark brown (7.5YR 3/4) very 
gravelly clay loam, brown (7.5YR 5/4) dry; moderate 
fine subangular blocky structure; hard, firm, sticky 
and plastic; common fine roots; moderate fine tubu- 
lar pores; 35 percent pebbles and 25 percent cob- 
bles; medium acid (pH 5.8); clear wavy boundary. 

IIB3—31 to 45 inches; brown (7.5YR 4/4) very gravelly 
clay loam; reddish brown (7.5YR 5/4) dry; moderate 
very fine and fine subangular blocky structure; hard, 
firm, sticky and plastic; few very fine roots; common 
very fine pores; 40 percent pebbles and 30 percent 
cobbles; medium acid (pH 5.8); abrupt wavy bound- 


ary. 

lIIC—45 to 60 inches; variegated reddish brown (7.5YR 
4/4) yellowish red (7.5YR 5/6), and brown (7.5YR 
4/4) very gravelly loam; massive; slightly hard, fri- 
able, slightly sticky and slightly plastic; 85 percent 
pebbles and 5 percent cobbles; medium acid (pH 
6.0). 


The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 dry, and chroma of 2 or 3. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 5 or 6 dry, and chroma of 3 or 4 moist 
and dry. It is heavy loam, clay loam, or silty clay loam 
and is 15 to 40 percent pebbles. 


Camas series 


The Camas series consists of deep, excessively 
drained soils on flood plains. These soils formed in 
recent sandy and gravelly alluvium. Slopes are 0 to 3 
percent. The mean annual precipitation is about 45 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Camas gravelly sandy loam, 2 miles 
northeast of Independence, SW1/4NW1/4 sec. 14, T. 8 
S., R. 9 W.: 


Ap—O0 to 7 inches; dark brown (10YR 3/3) gravelly 
sandy loam, brown (10YR 4/3) dry; moderate very 
fine granular structure; slightly hard, friable; many 
fine roots; many irregular pores; 20 percent pebbles; 
slightly acid (pH 6.4); clear smooth boundary. 
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Ap2—7 to 12 inches; dark brown (10YR 3/3) gravelly 
sandy loam, brown (10YR 4/3) dry; weak medium 
subangular blocky structure; slightly hard, friable; 
many roots; many irregular pores; 30 percent peb- 
bles; slightly acid (pH 6.4); abrupt wavy boundary. 

lIC—12 to 60 inches; variegated dark yellowish brown 
(10YR 3/4) and dark grayish brown (10YR 4/2) very 
gravelly coarse sand, grayish brown (10YR 5/2) dry; 
single grained; loose; many roots in upper 4 inches; 
many irregular pores; 60 percent pebbles and 5 per- 
cent cobbles; slightly acid (pH 6.2). 


The mollic epipedon is 7 to 14 inches thick. Coarse 
fragments are from 20 to 50 percent of the A horizon 
and 35 to 65 percent of the C horizon. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and dry. 

The C horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 5 or 6 dry, and chroma of 2 to 6 moist 
and dry. It is gravelly or very gravelly and is more than 
35 percent coarse fragments. 


Chehalis series 


The Chehalis series consists of deep, well drained, 
nearly level soils on undulating flood plains. These soils 
formed in mixed alluvium. Slopes are 0 to 3 percent. The 
mean annual precipitation is 50 inches, and the mean 
annual air temperature is 53 degrees F. 

Typical pedon of Chehalis silty clay loam, occasionally 
flooded, about 2-1/2 miles northeast of Independence, 
SE1/4SE1/4 sec. 10, T.8 S., R. 4 W:: 


Ap—O to 6 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark brown (10YR 4/3) dry; moder- 
ate very fine and fine granular and moderate fine 
subangular blocky structure; hard, friable, slightly 
sticky and plastic; common very fine roots; many 
very fine interstitial pores; very dark brown (10YR 
2/2) coatings; slightly acid (pH 6.2); clear smooth 
boundary. 

Ai2—6 to 712 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark brown (10YR 4/8) dry; 
moderate fine granular and fine subangular blocky 
structure; hard, friable, slightly sticky and plastic; 
common very fine roots; many very fine interstitial 
pores; slightly acid (pH 6.2); clear smooth boundary. 

A3—12 to 22 inches; dark brown (10YR 3/3) silty clay 
loam, dark brown (10YR 4/8) dry; moderate fine 
granular and very fine and fine subangular blocky 
structure; hard, friable, sticky and plastic; few very 
fine roots; many very fine and fine pores; slightly 
acid (pH 6.4); gradual smooth boundary. 

B21—22 to 34 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate very fine and 
fine subangular blocky structure; hard, friable, sticky 
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and plastic; few very fine roots; many very fine and 
fine pores; neutral (pH 6.6); clear smooth boundary. 

B22—34 to 47 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, friabie, 
sticky and plastic; many very fine pores; neutral (pH 
6.6); clear smooth boundary. 

C—47 to 64 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, yellowish brown (10YR 5/4) dry; 
weak fine and medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine 
pores; neutral (pH 6.8). 


The A and B horizons have moist value and chroma of 
2 or 3 and dry value of 4 or 5. The upper 40 inches of 
the profile ranges from heavy silt loam to silty clay loam. 
Strata of sand and gravel may occur below a depth of 5 
feet. 


Chehulpum series 


The Chehuipum series consists of shallow, well 
drained soils on low foothills. These soils formed in ma- 
terial weathered from sedimentary bedrock. Slopes are 3 
to 40 percent. The mean annual precipitation is about 45 
inches, and the mean annual air temperature is about 53 
degrees F. 

The Chehulpum soils in this survey area have a 
cambic horizon. This characteristic is outside the range 
of the Chehulpum series. Therefore, these soils are con- 
sidered as a taxadjunct to the Chehulpum series. 

Typical pedon of Chehulpum silt loam, 3 to 12 percent 
slopes, about 1 mile west of Highway 99W on county 
road 752, SE1/4SE1/4 sec. 1, T. 7 S., R. 5 W.: 


A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; moder- 
ate fine granular and moderate fine subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine roots; many 
irregular pores; medium acid (pH 5.8); clear smooth 
boundary. 

A12—6 to 10 inches; very dark grayish brown (10YR 
3/2) light silty clay loam, dark grayish brown (10YR 
4/2) dry; moderate fine and medium subangular 
blocky structure; hard, friable, slightly sticky and 
plastic; many roots; common fine tubular pores; few 
weathered siltstone fragments; medium acid (pH 
5.8); gradual smooth boundary. 

B2—10 to 16 inches; dark brown (10YR 3/3) silty clay 
loam, very dark grayish brown (10YR 4/2) dry; mod- 
erate very fine subangular blocky structure; hard, 
firm, sticky and very plastic; common roots; common 
very fine tubular pores; few weathered siltstone frag- 
ments; medium acid (pH 5.6); abrupt wavy boundary. 
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lICr—16 to 18 inches; partly weathered fractured yellow 
(10YR 7/6) siltstone; dark brown (10YR 3/3) coat- 
ings. 


Partly weathered bedrock is at a depth of 10 to 20 
inches. Rock fragments make up from about 5 to 15 
percent of the profile. 

The A horizon has value of 2 or 3 moist and 4 or 5 dry 
and chroma of 2 or 3 moist or dry. 

The B horizon has chroma of 2 or 3 moist. It is silt 
loam or silty clay loam. 


Cloquato series 


The Cloquato series consists of very deep, well 
drained, nearly level to gently undulating soils on bottom 
lands. These soils formed in recent alluvium. Slopes are 
0 to 3 percent. The mean annual precipitation is about 
50 inches, and the mean annual air temperature is about 
53 degrees F. 

Typical pedon of Cloquato silt loam, about 2 miles 
northeast of Independence, NW1/4SW1/4 sec. 14, T. 8 
S., R. 4 W.: 


Ap—0O to 8 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak coarse subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; 
common fine pores; slightly acid (pH 6.2); clear 
smooth boundary. 

A12—8 to 15 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak medium subangular 
blocky structure parting to weak fine subangular 
blocky; slightly hard, very friable, slightly sticky and 
slightly plastic; common fine roots; common fine and 
very fine pores; slightly acid (pH 6.2); gradual 
smooth boundary. 

A13—15 to 34 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine subangular 
blocky structure; slightly hard; very friable, slightly 
sticky and slightly plastic; common roots; common 
fine and very fine pores; slightly acid (pH 6.4); clear 
smooth boundary. 

IIC1—34 to 45 inches; brown (10YR 4/3) fine sandy 
loam, brown (10YR 5/3) dry; weak medium suban- 
gular blocky structure; slightly hard, very friable, 
slightly sticky and slightly plastic; no roots; common 
very fine pores; neutral (pH 6.8); abrupt wavy bound- 
ary. 

IC2—45 to 60 inches; dark yellowish brown (10YR 3/4) 
and dark grayish brown (10YR 4/2) variegated fine 
sand; single grained; loose; slightly acid (pH 6.4). 


The mollic epipedon ranges from 20 to more than 40 
inches in thickness. The control section is dominantly silt 
loam. 
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The A horizon has value of 2 or 3 moist and 4 or 5 dry 
and chroma of 2 or 3 moist and dry. 

The C horizon has hue of 10YR or 2.5Y, value of 3 to 
6 moist and dry, and chroma of 2 to 4 moist and dry. It is 
silt loam, loam, fine sandy loam, loamy sand, or sand. 


Coburg series 


The Coburg series consists of deep, moderately well 
drained, nearly level soils on broad, low stream terraces. 
These soils formed in silty and clayey mixed alluvium. 
Slopes are 0 to 3 percent. The mean annual precipitation 
is about 45 inches, and the mean annual air temperature 
is about 53 degrees F. 

Typical pedon of Coburg silty clay loam, about 2 miles 
north of Buena Vista, SW1/4NW1/4 sec. 14, T. 9 S., R. 
4 W.: 


A11—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate very fine and fine subangular blocky struc- 
ture; hard, friable, sticky and plastic; many fine roots; 
many fine pores; medium acid (pH 5.9); clear 
smooth boundary. 

A1i2—9 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; moderate fine and medium subangular blocky 
structure; hard, friable, sticky and plastic; many very 
fine roots; common very fine and fine pores; slightly 
acid (pH 6.1); clear smooth boundary. 

Bit—15 to 24 inches; very dark grayish brown (10YR 
3/2) silty clay, dark grayish brown (10YR 4/2) dry; 
moderate fine and medium subangular blocky struc- 
ture; very hard, firm, very sticky and very plastic; 
common very fine roots; common very fine pores; 
few moderately thick clay films in pores and 
common very dark brown ({0YR 2/2) coatings on 
surfaces of peds; slightly acid (pH 6.1); clear smooth 
boundary. 

B21t—24 to 33 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; common fine distinct yellow- 
ish brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; very hard, firm, very 
sticky and very plastic; common fine roots; common 
fine pores; common moderately thick clay films and 
common very dark brown (10YR 2/2) coatings on 
surfaces of peds; slightly acid (pH 6.2); clear smooth 
boundary. 

B22t—33 to 41 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 5/3) dry; common medium distinct yel- 
lowish brown (10YR 5/8) mottles; moderate fine and 
medium subangular blocky structure; very hard, firm, 
very sticky and very plastic; few fine roots; common 
fine pores; common medium thick very dark grayish 
brown (10YR 3/2) clay films on surfaces of peds; 
slightly acid (pH 6.2); clear smooth boundary. 
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B3t—41 to 60 inches; dark yellowish brown (10YR 3/4) 
light silty clay, yellowish brown (10YR 5/4) dry; 
many large distinct yellowish brown (10YR 5/8) mot- 
tles; weak medium subangular blocky structure; very 
hard, firm, very sticky and very plastic; few fine 
roots, common fine pores; common moderately thick 
very dark grayish brown (10YR 3/2) clay films; neu- 
tral (pH 6.7); clear smooth boundary. 


The A horizon has moist value and chroma of 2 or 3, 
dry value of 3 or 4, and dry chroma of 2 or 3. The B2 
horizon has a moist value of 3 or 4 and chroma of 2 or 
3. Distinct mottles are at a depth of about 25 to 34 
inches. The depth to the fine textured B2 horizon ranges 
from 24 to 35 inches, and texture ranges from heavy 
silty clay loam to clay. The B2 horizon has a moist value 
and chroma of 2 to 4. 


Concord series 


The Concord series consists of deep, poorly drained, 
level soils on terraces. These soils formed in stratified 
silty and clayey alluvium of mixed mineralogy. Slopes are 
0 to 2 percent. The mean annual precipitation is about 
45 inches, and the mean annual air temperature is 52 
degrees F. 

Typical pedon of Concord silt loam, 1 mile west of 
Balston, SE1/4NE1/4 sec. 7, T.6 S., R. 5 W.: 


Ap—O io 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; common 
fine distinct dark brown (7.5YR 4/4) mottles; weak 
fine subangular blocky structure; slightly hard, fri- 
able, sticky and plastic; many very fine and fine 
roots; many very fine pores; common fine concre- 
tions; medium acid (pH 6.0); clear smooth boundary. 

A2—8 to 14 inches; grayish brown (10YR 5/2) silty clay 
loam, light gray (10YR 7/2) dry; common fine dis- 
tinct dark brown (7.5YR 4/4) mottles; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; many very fine roots; many very fine and 
common fine pores; common fine concretions; 
medium acid (pH 6.0); clear smooth boundary. 

Big—14 to 19 inches; dark grayish brown (10YR 4/2) 
silty clay, light brownish gray (10YR 6/2) dry; 
common fine distinct dark brown (7.5YR 4/4) mot- 
tles; weak medium prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm, very sticky and very plastic; many very fine and 
fine roots; many very fine and few fine pores; few 
fine black stains; slightly acid (pH 6.2); clear smooth 
boundary. 

B2tg—19 to 27 inches; dark grayish brown (10YR 4/2) 
silty clay, light brownish gray (10YR 6/2) dry; many 
fine distinct dark brown (7.5YR 4/4) mottles; moder- 
ate medium prismatic structure parting to moderate 
and coarse subangular blocky; very hard, firm, very 
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sticky and very plastic; many very fine roots; many 
very fine pores; few thin clay films on ped faces and 
in pores; slightly acid (pH 6.4); gradual wavy bound- 
ary. 

B3tg—27 to 31 inches; grayish brown (10YR 5/2) silty 
clay, light gray (10YR 7/2) dry; many fine distinct 
yellowish brown (10YR 5/6) mottles; weak medium 
prismatic structure; very hard, firm, very sticky and 
very plastic; many very fine roots; many very fine 
pores; few thin clay films on ped faces and in pores; 
few fine black concretions; medium acid (pH 6.0); 
gradual wavy boundary. 

C—31 to 60 inches; dark brown (10YR 4/3) silty ciay 
loam, pale brown (10YR 6/3) dry; many medium 
distinct yellowish brown (10YR 5/6) mottles; mas- 
sive; hard, friable, sticky and plastic; few roots; 
common very fine pores; few thick clay films in root 
channels; medium acid (pH 6.0). 


The soils generally are moist and are saturated by 
water in winter. A seasonal high water table is within 6 
inches of the surface in winter and spring. 

The Ap horizon has value of 3 or 4 moist and chroma 
of 1 or 2. Structure is weak to moderate granular and 
subangular blocky. 

The B horizon has hue of 10YR to 5Y, value of 4 or 5 
moist and 6 or 7 dry, and chroma of 1 or 2 moist and 
dry. It is silty clay, clay, or heavy silty clay loam and 
averages 35 to 50 percent clay. Structure generally is 
weak to strong prismatic and moderate or strong very 
fine to medium angular or subangular blocky. 

The C horizon is silt loam or silty clay ioam. 


Cove series 


The Cove series consists of deep, poorly drained soils 
on bottom lands. These soils formed in recent alluvium. 
Slopes are 0 to 2 percent. The mean annual precipitation 
is about 45 inches, and the mean annual air temperature 
is about 52 degrees F. 

Typical pedon of Cove silty clay loam about 1 mile 
north of Rickreall, SE1/4NW1/4 sec. 30, T. 7 S., R. 4 
W.: 


Ap—0 to 8 inches; very dark brown (10YR 2/2) silty clay 
loam, dark gray (10YR 4/1) dry; moderate fine su- 
bangular blocky structure; hard, firm, very sticky and 
plastic; many very fine roots; many fine interstitial 
pores; medium acid (pH 6.0); clear smooth bound- 
ary. 

Big—8 to 26 inches; black (10YR 2/1) clay, very dark 
gray (10YR 3/1) dry; common fine distinct strong 
brown (7.5YR 5/6) motiles; moderate fine subangu- 
lar blocky structure; very hard, very firm, very sticky 
and very plastic; common very fine roots; common 
very fine pores; slightly acid (pH 6.2); clear smooth 
boundary. 
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B2g—26 to 37 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; many medium distinct strong brown 
(7.5YR 5/8) mottles; moderate medium subangular 
blocky structure; very hard, very firm, very sticky and 
very plastic; few roots; many very fine pores; slightly 
acid (pH 6.4); clear smooth boundary. 

Cg—37 to 60 inches; dark gray (10YR 5/1) clay, gray 
(10YR 6/1) dry; many medium and large yellowish 
brown (10YR 5/8) mottles; massive; very hard, very 
firm, very sticky and very plastic; few very fine roots; 
common very fine pores; neutral (pH 6.6). 


These soils are saturated 4 to 6 months of the year 
unless drained. They are moist nearly continuously at a 
depth below 20 inches. In summer, the soil generally 
cracks at a depth of less than 20 inches, generally be- 
tween a depth of 7 and 20 inches. The solum ranges 
from 30 to 45 inches in thickness. Clay is at a depth of 7 
to 16 inches. 

The A. horizon generally has hue of 10YR or, in places, 
2.5Y. It has value of 2 or 3 moist and 4 or 5 dry and 
chroma of 3 or less. The structure in the upper few 
inches may range from moderate to strong granular or 
fine subangular blocky. 

The B horizon has hue of 10YR or 2.5Y, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 1 or less. Struc- 
ture is strong to moderate subangular blocky. 

The C horizon has hue of 2.5Y or 10YR. Structure is 
weak or massive. The horizon ranges from silty clay to 
clay. Mottling is distinct or prominent within a depth of 20 
inches. 


Cruiser series 


The Cruiser series consists of deep, well drained soils 
on mountainous uplands. These soils formed in collu- 
vium weathered from basic igneous rock and volcanic 
ash. Slopes are 3 to 70 percent. The mean annual pre- 
cipitation is about 90 inches, and the mean annual air 
temperature is about 44 degrees F. 

Typical pedon of Cruiser gravelly loam, bedrock sub- 
stratum, 3 to 25 percent slopes, about 4-1/2 miles east 
of Valsetz, NE1/4NE1/4 sec. 29, T. 8S. R. 7 W:: 


O1—1 inch to 0; litter of leaves, needles, grass leaves, 
and twigs. 

Ai—0 to 4 inches; dark reddish brown (5YR 3/3) gravel- 
ly loam, reddish brown (SYR 5/3) dry; moderate very 
fine and fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; many fine and 
medium roots; many fine pores; 30 percent fine peb- 
bles and concretions; very strongly acid (pH 5.0); 
clear smooth boundary. 

A38—4 to 12 inches; dark reddish brown (SYR 3/4) loam, 
reddish brown (5YR 5/4) dry; moderate very fine 
granular and moderate very fine subangular blocky 
structure; soft, very friable, slightly sticky and slightly 
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plastic; common fine roots; many fine pores; 10 per- . 
cent very fine pebbles and concretions; very strongly 
acid (pH 5.0); gradual smooth boundary. 

B21—12 to 21 inches; reddish brown (SYR 4/4) loam, 
light reddish brown (5YR 6/4) dry; moderate fine 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; few fine roots; many fine 
pores; organic coatings in root channels; 15 percent 
fine pebbles; very strongly acid (pH 4.8); gradual 
smooth boundary. 

B22—21 to 33 inches; reddish brown (5YR 4/4) heavy 
loam, light reddish brown (5YR 6/4) dry; moderate 
fine and medium subangular blocky structure; slight- 
ly hard, friable, slightly sticky and slightly plastic; few 
fine roots; common very fine pores; 15 percent peb- 
bles; very strongly acid (pH 4.8); clear smooth 
boundary. 

B3—33 to 42 inches; yellowish red (5YR 4/6) heavy 
loam, reddish yellow (5YR 6/6) dry; irregular areas 
of variegated sandy loam saprolite (70 percent soil 
material and 30 percent saprolite); weak coarse su- 
bangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine pores; 10 
percent fine pebbles; very strongly acid (pH 4.8); 
abrupt irregular boundary. 

C—42 to 60 inches; variegated saprolite and pockets of 
yellowish red (SYR 4/6) loam, reddish yellow (5YR 
6/6) dry; very strongly acid (pH 4.8). 


Bedrock is at a depth of 40 to 60 inches. Coarse 
fragments make up 10 to 30 percent of the A horizon, 10 
to 40 percent of the B horizon, and average less than 35 
percent of the control section. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 3 or 4 moist and 
dry. Chroma of more than 3.5 moist is at a depth of less 
than 10 inches. 

The B horizon has hue of 5YR to 7.5YR, value of 3 or 
4 moist and 5 or 6 dry, and chroma of 4 to 6 moist or 
dry. It ranges from loam to clay loam throughout. 

The C horizon has hue of 7.5YR or 5YR and chroma 
of 4 to 6 moist and dry. It generally is loam or clay loam 
and, in places, is sandy loam. 


Cumley series 


The Cumley series consists of deep, moderately well 
drained soils on mountainous uplands. These soils 
formed in residuum and colluvium weathered from basic 
igneous and sedimentary rock. Slopes are 2 to 20 per- 
cent. The mean annual precipitation is about 65 inches, 
and the mean annual air temperature is about 49 de- 
grees F. 

Typical pedon of Cumley silty clay loam, 2 to 20 per- 
cent slopes, about 1 mile south of Grande Ronde, 
NW1/4NW1/4 sec. 19, T.6 S., R. 7 W.: 
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A11—0 to 3 inches; very dark brown (10YR 2/2) silty 
clay loam, grayish brown (10YR 5/2) dry; strong 
very fine granular and moderate fine subangular 
blocky structure; hard, firm, sticky and plastic; many 
fine roots; many fine and very fine pores; strongly 
acid (pH 5.2); clear smooth boundary. 

A12—3 to 7 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; mod- 
erate very fine granular and fine subangular blocky 
structure; hard, firm, sticky and plastic; many fine 
roots; many very fine pores; strongly acid (pH 5.2); 
clear smooth boundary. 

Bi—7 to 16 inches; brown (10YR 4/3) silty clay, pale 
brown (10YR 6/3) dry; moderate fine subangular 
blocky structure; hard, firm, very sticky and plastic; 
common fine and medium roots; common very fine 
pores; common thin coatings on peds; very strongly 
acid (pH 5.0); clear smooth boundary. 

B21t—16 to 26 inches; brown (10YR 4/3) clay, pale 
brown (10YR 6/3) dry; moderate fine and medium 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; common very fine 
pores; common moderately thick clay films; few fine 
concretions; very strongly acid (pH 5.0); clear 
smooth boundary. 

B22t—26 to 42 inches; brown (10YR 4/3) silty clay, pale 
brown (10YR 6/3) dry; many fine and medium dis- 
tinct yellowish brown (10YR 5/6) mottles; moderate 
medium and fine subangular blocky structure; hard, 
firm, very sticky and very plastic; common very fine 
pores; common moderately thick clay films; few fine 
concretions; few fine and medium sedimentary rock 
fragments; very strongly acid (pH 5.0); clear smooth 
boundary. 

B3t—42 to 45 inches; dark grayish brown (10YR 4/2) 
silty clay, light brownish gray (10YR 6/2) dry; many 
fine and medium distinct yellowish brown mottles; 
weak medium and coarse subangular biocky struc- 
ture; hard, firm, very sticky and very plastic; few very 
fine pores; few thin clay films; 15 percent fine sedi- 
mentary rock fragments; very strongly acid (pH 4.8); 
clear smooth boundary. 

C—45 to 60 inches; grayish brown (10YR 5/2) clay, light 
brownish gray (10YR 6/2) dry; many medium distinct 
yellowish brown (10YR 5/8) mottles; massive; very 
hard, very firm, very sticky and very plastic; few fine 
weathered siltstone fragments; few very fine pores; 
very strongly acid (pH 4.8). 


The A horizon has hue.of 10YR or 7.5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and dry. 

The B2t horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 5 or 6 dry, and chroma of 3 or 4 moist 
and ary. It has faint to prominent mottles. The horizon is 
silty clay or clay. 
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Dayton series 


The Dayton series consists of deep, poorly drained 
soils on smooth or slightly concave stream terraces and 
drainageways. These soils formed in clayey and silty 
alluvium. Slopes are 0 to 2 percent. The mean annual 
precipitation is about 45 inches, and the mean annual air 
temperature is 53 degrees F. 

Typical pedon of Dayton silt loam, about 3/4 mile east 
of Zena, NE1/4 sec. 36, T.6S., R. 4 W.: 


Ap—0 to 5 inches; grayish brown (10YR 5/2) silt loam, 
light brownish gray (10YR 6/2) dry; few fine distinct 
yellowish brown motties; moderate fine subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine roots; common 
very fine tubular pores; medium acid (pH 5.8); clear 
smooth boundary. 

A2—5 to 12 inches; grayish brown (10YR 5/2) silty clay 
loam, gray (10YR 6/1) dry; many fine and medium 
distinct yellowish brown and reddish brown mottles; 
moderate fine subangular blocky structure; slightly 
hard, firm, sticky and plastic; common fine roots; 
many fine and medium tubular pores; medium acid 
(pH 5.8); abrupt wavy boundary. 

IIB21t—12 to 24 inches; gray (10YR 5/1) clay, gray 
(10YR 6/1) dry; few medium distinct dark yellowish 
brown mottles; moderate medium and coarse pris- 
matic structure; extremely hard, very firm, very sticky 
and very plastic; few fine roots; common very fine 
pores; common fine black stains; common thin clay 
films; medium acid (pH 6.0); clear smooth boundary. 

IIB22t—24 to 30 inches; grayish brown (2.5Y 5/2) clay, 
light gray (2.5Y 7/2) dry; many medium and large 
distinct yellowish brown mottles; moderate coarse 
prismatic structure; extremely hard, very firm, very 
sticky and very plastic; few fine roots; common very 
fine tubular pores; common thin clay films; medium 
acid (pH 6.0); clear smooth boundary. 

IIB23t—30 to 42 inches; grayish brown (2.5Y 5/2) silty 
clay, light gray (2.5Y 7/2) dry; many medium and 
large distinct yellowish brown mottles; moderate fine 
and medium subangular blocky structure; very hard, 
firm, very sticky and very plastic; few fine roots; 
common very fine pores; few moderately thick clay 
films; few very fine shot; medium acid (pH 6.0); clear 
smooth boundary. 

'1C—42 to 60 inches; grayish brown (10YR 5/2) silty 
clay, light gray (2.5Y 7/2) dry; many medium and 
large distinct yellowish brown mottles; weak coarse 
prismatic structure; very hard, firm, very sticky and 
very plastic; few fine tubular pores; slightly acid (pH 
6.2). 


The solum ranges from 30 to 48 inches in thickness. 
The A horizon has hue of 10YR or 2.5Y, value of 3 or 
4 moist, and chroma of 1 or 2. 
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The Bat horizon has hue of 10YR, 2.5Y, or 5Y. 

The liC horizon has hue of 10YR, 2.5Y, or 5Y. ft is 
massive or has weak coarse prismatic structure. A thick 
clay substratum is in some areas. 


Dixonville series 


The Dixonville series consists of moderately deep, well 
drained soils on foothills. These soils formed in colluvium 
weathered from basic igneous bedrock. Slopes are 3 to 
50 percent. The mean annual precipitation is about 50 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Dixonville silty clay loam, 12 to 20 
percent slopes, about 2 miles South of Willamina, 
NE1/4SW1/4 sec. 24, R.6S., R. 7 W.: 


A11—0 to 8 inches; dark reddish brown (5YR 3/2) silty 
clay loam, dark brown (7.5YR 4/2) dry; strong very 
fine granular and strong very fine subangular blocky 
structure; firm, very sticky and very plastic; many 
fine and very fine roots; many fine pores; medium 
acid (pH 5.7); clear smooth boundary. 

A12—8 to 16 inches; dark reddish brown (5YR 3/2) silty 
clay, dark brown (7.5YR 4/2) dry; moderate very fine 
and fine subangular blocky structure; very firm, very 
sticky and very plastic; common fine and medium 
roots; many very fine pores; medium acid (pH 5.9); 
clear smooth boundary. 

B21t—16 to 23 inches; dark reddish brown (SYR 3/2) 
clay, reddish brown (5YR 4/3) dry; moderate fine 
and medium subangular blocky structure; very firm, 
very sticky and very plastic; common fine and 
medium roots; common very fine pores; common 
fine clay films; slightly acid (pH 6.2); clear smooth 
boundary. 

B22t—23 to 29 inches; dark reddish brown (5YR 3/3) 
clay, reddish brown (5YR 4/3) dry; moderate 
medium subangular blocky structure; very firm, very 
sticky and very plastic; few fine and medium roots; 
common very fine pores; many moderately thick clay 
films; slightly acid (pH 6.2); clear smooth boundary. 

B23t—29 to 39 inches; dark reddish brown (5YR 3/4) 
clay, reddish brown (5YR 4/4) dry; moderate 
medium and coarse subangular blocky structure; 
very firm, very sticky and very plastic; few fine and 
medium roots; common very fine pores; many mod- 
erately thick clay films; 5 percent variegated brown 
(10YR 5/3) and yellowish brown (10YR 5/4) sapro- 
lite fragments; slightly acid (pH 6.3); abrupt wavy 
boundary. 

Cr—39 inches; dark yellowish brown (10YR 4/4) partly 
weathered basalt; dark reddish brown (5YR 3/4) 
clay coatings on fractures; few tongues of clay from 
B2t horizon on fractures. 
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The A horizon has hue of 7.5YR, 10YR, or 5YR and 
value and chroma of 2 or 3 moist. Pebbles and cobbles 
make up 0 to 15 percent of the horizon. The horizon 
ranges from silty clay loam to silty clay. 

The B horizon has hue of 7.5YR or 5YR and value and 
chroma of 2 to 4 moist. Coarse fragments make up 0 to 
35 percent of the horizon. The horizon ranges from silty 
clay to clay. 

The underlying weathered basalt substratum or sapro- 
lite is at a depth of 20 to 40 inches. 


Dupee series 


The Dupee series consists of deep, somewhat poorly 
drained soils in depressions and drainageways and on 
foothills. These soils formed in moderately fine textured 
and fine textured colluvium overlying weathered sedi- 
mentary bedrock. Slopes are 3 to 20 percent. The mean 
annual precipitation is about 50 inches, and the mean 
annual air temperature is about 52 degrees F. 

Typical pedon of Dupee silt loam, 3 to 12 percent 
slopes, about 2 miles north of Dallas, SE1/4NW1/4 sec. 
21,7.75,R.5W.: 


A1i—0O to 4 inches; dark brown (10YR 3/9) silt loam, 
brown (10YR 5/3) dry; strong fine granular and su- 
bangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine and 
few fine and medium roots; many fine pores; 
medium acid (pH 5.8); clear wavy boundary. 

A12—4 to 9 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; many fine and medium pores; 
medium acid (pH 5.8); clear wavy boundary. 

A38—9 to 17 inches; dark yellowish brown (10YR 3/4) 
heavy silty clay loam, pale brown (10YR 6/3) dry; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
moderate fine and medium subangular blocky struc- 
ture; hard, firm, sticky and plastic; common very fine 
and fine roots; many very fine pores; very strongly 
acid (pH 5.0); clear wavy boundary. 

Bi—17 to 24 inches; dark yellowish brown (10YR 3/4) 
heavy silty clay loam, pale brown (10YR 6/3) dry; 
few fine distinct yellowish brown (10YR 5/8) mottles; 
weak medium prismatic structure; hard, firm, sticky 
and plastic; common very fine and fine roots; many 
fine pores; few light gray (10YR 7/2) coatings on 
peds; very strongly acid (pH 5.0); clear wavy bound- 


ary. 
B21t—24 to 34 inches; brown (10YR 4/3) silty clay, pale 
brown (10YR 5/6) dry; few fine distinct dark grayish 
brown (10YR 5/6) mottles; weak medium prismatic 
structure parting to moderate fine and medium su- 
bangular blocky; very hard, very firm, very sticky and 
very plastic; common very fine roots; common very 
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fine pores; common moderately thick dark yellowish 
brown (10YR 3/4) clay films; common gray silt coat- 
ings on peds; very strongly acid (pH 4.8); clear wavy 
boundary. 

B22t—34 to 42 inches; dark yellowish brown (10YR 4/4) 
silty clay, pale brown (10YR 6/3) dry; common fine 
distinct dark grayish brown (10YR 4/2) and yellow- 
ish brown (10YR 5/6) mottles; moderate fine and 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; few very fine roots; 
common very fine pores; common moderately thick 
dark yellowish brown (10YR 3/4) clay films; 
common fine black stains; common light. gray silt 
coatings; very strongly acid (pH 4.8); clear wavy 
boundary. 

B8tg—42 to 51 inches; dark grayish brown (10YR 4/2) 
silty clay, pale brown (10YR 6/3) dry; many medium 
distinct yellowish brown (10YR 5/8) moities; weak 
coarse subangular blocky structure; very hard, very 
firm, very sticky and very plastic; few very fine roots; 
few very fine pores; common moderately thick clay 
films; few fine black stains; common light gray silt 
coatings on peds; common fine strong brown (7.5YR 
5.8) soft masses; very strongly acid (pH 4.8); clear 
wavy boundary. 

Cg—51 to 62 inches; mottled grayish brown (10YR 5/2), 
gray (10YR 5/1) and yellowish brown (10YR 5/6) 
clay; massive; very firm, very sticky and very plastic; 
few very fine pores; few fine strongly weathered 
siltstone fragments; very strongly acid (pH 4.8). 


The solum ranges from 35 to more than 60 inches in 
thickness. Mottles of chroma 2 or less are within 30 
inches of the surface. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 moist and 5 or 6 dry, and chroma of 2 to 4 moist 
and dry. 

The Bt horizon has hue of 10YR or 7.5YR, value of 4 
or 5 moist and 5 or 6 dry, and chroma of 2 to 4 moist 
and dry. It is heavy silty clay loam, silty clay, or clay and 
is 35 to 45 percent clay. 

The CG horizon is similar in color to the B horizon. It 
ranges from silty clay to clay. 


Grande Ronde series 


The Grande Ronde series consists of deep, somewhat 
poorly drained, nearly level soils on stream terraces. 
These soils formed in mixed old clayey alluvial deposits. 
Slopes are 0 to 2 percent. The mean annual precipitation 
is about 65 inches, and the mean annual air temperature 
is about 50 degrees F. 

Typical pedon of Grande Ronde silty clay loam, about 
1-1/2 miles north of Valley Junction, 100 feet south of 
the Yamhill County line, SW1/4SW1/4 sec. 5, T.6 S., R. 
7 W.: 
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Ap—O to 7 inches; dark brown (10YR 3/8) silty clay 
loam, pale brown (10YR 6/3) dry; moderate fine and 
very fine subangular blocky structure; hard, friable, 
slightly sticky and plastic; many very fine roots; 
many very fine pores; strongly acid (pH 5.2); clear 
smooth boundary. 

Bi—7 to 18 inches; dark brown (10YR 4/3) silty clay, 
pale brown (10YR 6/3) dry; few fine distinct yellow- 
ish brown (10YR 5/6) mottles; moderate fine and 
medium subangular blocky structure; very hard, firm, 
very sticky and very plastic; many very fine roots; 
many very fine pores; strongly acid (pH 5.2); clear 
smooth boundary. 

B21—18 to 26 inches; dark brown (10YR 4/3) silty clay, 
pale brown (10YR 6/3) dry; many fine and medium 
distinct yellowish brown (10YR 5/6) and grayish 
brown (10YR 5/2) mottles; moderate medium su- 
bangular blocky structure; hard, very firm, very sticky 
and very plastic, few very fine roots; common very 
fine pores; few fine black stains; common light gray 
very fine sand coatings on faces of peds; very 
strongly acid (pH 4.8); clear smooth boundary. 

IIB22—26 to 35 inches; grayish brown (10YR 5/2) clay, 
light brownish gray (10YR 6/2) dry; many fine and 
medium distinct yellowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky structure; very 
hard, very firm, very sticky and very plastic; few very 
fine roots; common very fine pores; common light 
gray very fine sand grains on faces of peds; very 
strongly acid (pH 4.8); clear smooth boundary. 

liC1—35 to 47 inches; mottled yellowish brown (10YR 
5/8) light gray (10YR 5/2) and dark brown (7.5YR 
4/4) clay; weak coarse subangular blocky structure; 
very hard, very firm, very sticky and very plastic; few 
very fine roots; few very fine pores; few fine and 
medium black stains; very strongly acid (pH 4.8); 
clear wavy boundary. 

|}C2—47 to 62 inches; yellowish brown (10YR 5/8) clay; 
brownish yellow (40YR 6/8) dry; common fine and 
medium fine and medium distinct light brownish gray 
(10YR 6/2) mottles; massive; very hard, very firm, 
very sticky and very plastic; few very fine pores; very 
strongly acid (pH 4.8). 


The soil is saturated by water in winter unless artificial- 
ly drained. It is more than 60 inches thick, but rooting 
depth is restricted in some areas by a_ temporary, 
perched water table at depth of 18 to 24 inches. 

The A horizon has chroma of 2 or 3 moist and dry. 

The B horizon has value of 4 or 5 moist and 6 or 7 dry 
and chroma of 2 or 3 moist and dry. 

The C horizon has hue of 10YR or 2.5Y. It is silty clay 
or clay. 
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Haploxerolls 


These deep soils are along streams where drain- 
ageways have incised into valley terraces. They are on 
terrace fronts above the flood plain along major streams 
and rivers. These soils formed in stratified silty, loamy, or 
gravelly alluvium in areas where weathered bedrock oc- 
casionally crops out. Slopes are 20 to 60 percent. The 
average annual precipitation is 40 to 80 inches, and the 
average annual air temperature is 50 to 54 degrees F. 

A reference profile representing a Haploxeroll from an 
area of Xerochrepts and Haploxerolis, steep, about 1- 
1/2 miles south of Buena Vista, NW1/4N1/4 sec. 34, T. 
9S.,R.5 W.: 


Ap—0O to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine interstitial pores; medium acid (pH 5.8); abrupt 
smooth boundary. 

A3—7 to 15 inches; dark brown (10YR 3/2) silt loam, 
brown (10YR 5/3) dry; moderate fine subangular 
biocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; many very 
fine pores; medium acid (pH 5.8); clear wavy bound- 


ary. 

Bi—15 to 26 inches; dark brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; moderate fine subangular 
blocky structure; common very fine roots; many very 
fine tubular pores; thin clean sand and silt grains on 
ped surfaces; medium acid (pH 5.6); clear smooth 
boundary. 

B21—26 to 33 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; common medium 
distinct dark brown (7.5YR 4/4) and grayish brown 
(10YR 5/2) mottles; weak medium prismatic and 
moderate medium subangular blocky structure; hard, 
firm, sticky and plastic; few very fine roots; many 
very fine and fine tubular pores; common clean fine 
sand and silt coatings on ped surfaces; few fine 
concretions and few black stains; medium acid (pH 
5.6); clear smooth boundary. 

B22—33 to 46 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; common medium 
distinct dark brown (7.5YR 4/4) and grayish brown 
(10YR 5/2) mottles and few dark reddish brown 
(5YR 3/3) and black (N 2/0) mottles; weak medium 
prismatic structure parting to moderate coarse su- 
bangular blocky; hard, firm, sticky and plastic; few 
very fine roots; many very fine tubular pores; slightly 
acid (pH 6.2); clear smooth boundary. 

B3—46 to 60 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; common fine distinct 
dark brown (7.5YR 4/4) and dark reddish brown 
(5YR 3/2) mottles; weak coarse subangular blocky 
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structure; hard, friable, sticky and plastic; many very 
fine and fine tubular pores; slightly acid (pH 6.2). 


The A horizon has value of 4 or 5 dry and chroma of 2 
or 3 dry. 

The B horizon has chroma of 2 or 3 moist and hue of 
10YR or 7.5YR. Distinct mottles are at a depth of 20 to 
30 inches. 


Hazelair series 


The Hazelair series consists of moderately deep, mod- 
erately well drained to somewhat poorly drained soils on 
low, rolling foothills. These soils formed in mixed clayey 
colluvium weathered from sedimentary rock. Slopes are 
3 to 30 percent. The mean annual precipitation is about 
50 inches, and the mean annual air temperature is about 
52 degrees F. 

Typical pedon of Hazelair silt loam, 3 to 12 percent 
slopes, about 4-1/2 miles northeast of Dallas in the 
Basket Slough area, NE1/4NE1/4 sec. 10, T. 7 S., R. 5 
W.: 


A11—0 to 6 inches; very dark grayish brown ({0YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate medium 
and fine subangular blocky and moderate fine granu- 
lar structure; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine and fine roots; many 
fine tubular pores; medium acid (pH 5.8); clear 
smooth boundary. 

A12—6 to 10 inches; very dark grayish brown (10YR 
3/2) silty clay loam, brown (10YR 5/3) dry; moder- 
ate fine and medium subanguiar biocky structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; many very fine and fine roots; many very fine 
tubular pores; medium acid (pH 5.8); clear smooth 
boundary. 

B2—10 to 17 inches; very dark grayish brown (10YR 
3/2) heavy silty clay loam, grayish brown (10YR 
5/2) dry; moderate medium and coarse subangular 
blocky structure; hard, firm, sticky and plastic; many 
very fine and fine roots; many very fine tubular 
pores; strongly acid (pH 5.4); abrupt smooth bound- 
ary. 

IC1—-17 to 33 inches; grayish brown (2.5Y 5/2) clay, 
light brownish gray (2.5Y 6/2) dry; few fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
prismatic structure; very hard, very firm, very sticky 
and very plastic; common very fine roots; common 
very fine tubular pores; vertical 5- to 10-millimeter 
cracks about 18 centimeters apart; few pressure 
faces; strongly acid (pH 5.2); abrupt smooth bound- 
ary. 

IiC2—33 to 38 inches; light olive brown (2.5Y 5/3) clay, 
light brownish gray (2.5Y 6/2) dry; massive; very 
hard, very firm, very sticky and very plastic; very few 
and very fine roots; very few tubular pores; few 
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pressure faces; 10 percent fine and very fine silt- 
stone fragments; strongly acid (pH 5.2); clear 
smooth boundary. 

Cr—38 inches; highly weathered yellowish brown (10YR 
5/4) siltstone; dark brown (10YR 4/3) moderately 
thick coatings. 


Sedimentary bedrock is at a depth of 20 to 40 inches. 
The solum above nonconforming clay IIC horizon ranges 
from 12 to 24 inches in thickness. 

The A horizon has hue of 10YR and 7.5YR, value of 2 
or 3 moist, and chroma of 2 or 3 moist or dry. 

The B horizon has hue of 7.5YR, 10YR, or 2.5Y; value 
of 3 or 4 moist and 5 or 6 dry; and chroma of 2 to 4 
moist and dry. it is silty clay loam or silty clay. 

The IIC horizon has hue of 2.5Y or 10YR, moist value 
of 4 to 6, and moist chroma of 2 to 4. It is 60 to 70 
percent clay. The lower part of the horizon is 5 to 25 
percent siltstone fragments that are easily crushed. 


Helmick series 


The Helmick series consists of deep, somewhat poorly 
drained soils on low, rolling foothills that merge into the 
main valley terraces. These soils formed in stratified allu- 
vium, colluvium, and residuum weathered from sedimen- 
tary rock. Slopes are 3 to 50 percent. The mean annual 
precipitation is about 50 inches, and the mean annual air 
temperature is about 52 degrees F. 

Typical pedon of Helmick silt loam, 3 to 12 percent 
slopes, about 2-1/2 miles south of Independence, 
NW1/4SE1/4 sec. 5, T.9S., R. 4 W.: 


A11—0 to 5 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; strong fine and medium 
granular and strong fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; many very fine and fine roots; many very fine 
pores; medium acid (pH 5.8); clear wavy boundary. 

A12—5 to 10 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; moderate fine and 
medium subangular blocky structure; hard, friable, 
sticky and plastic; many very fine roots; many very 
fine and fine pores; medium acid (pH 5.6); clear 
wavy boundary. 

B2—10 to 16 inches; dark brown (10YR 4/3) heavy silty 
clay loam, pale brown (10YR 6/3) dry; moderate 
medium and coarse subangular blocky structure; 
hard, friable, sticky and plastic; many very fine roots; 
many very fine pores; strongly acid (pH 5.4); abrupt 
wavy boundary. 

IIG1—16 to 22 inches; grayish brown (10YR 5/2) clay, 
light brownish gray (10YR 6/2) dry; many medium 
distinct yellowish brown (10YR 5/6) mottles; weak 
medium prismatic structure; extremely hard, very 
firm, very sticky and very plastic; many very fine and 
fine roots; common very fine pores; few small pres- 
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sure faces; strongly acid (pH 5.2); clear wavy bound- 
ary. 

liC2—22 to 28 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; common medium faint very dark 
gray (10YR 3/1) and common fine distinct yellowish 
brown (10YR 5/6) mottles; massive; extremely hard, 
very firm, very sticky and very plastic; common very 
fine roots; common very fine pores; few small pres- 
sure faces; strongly acid (pH 5.2); clear wavy bound- 
ary. 

IIC3—28 to 36 inches; grayish brown (10YR 5/2) clay, 
light gray (10YR 7/2) dry; common fine distinct yel- 
lowish brown (10YR 5/6) and common medium faint 
gray (10YR 5/1) mottles; massive; extremely hard, 
very firm, very sticky and very plastic; few very fine 
roots; common very fine pores; few small pressure 
faces; strongly acid (pH 5.2); clear wavy boundary. 

liC4—36 to 50 inches; light brownish gray (10YR 6/2) 
clay, light gray (10YR 7/2) dry; common fine distinct 
yellowish brown (10YR 5/6) and few medium faint 
gray (10YR 5/1) mottles; massive; extremely hard, 
very firm, very sticky and very plastic; few very fine 
roots; few very fine pores; few small pressure faces; 
strongly acid (pH 5.2); clear wavy boundary. 

lIC5—50 to 62 inches; mottled light brownish gray (2.5Y 
6/2) and strong brown (7.5YR 5/6) clay; massive; 
extremely hard, very firm, very sticky and very plas- 
tic; few very fine pores; very strongly acid (pH 5.0). 


The solum above the nonconforming clay IIC horizon 
ranges from 12 to 20 inches in thickness. The average 
clay content in the control section ranges from 60 to 65 
percent. Mottles that have chroma of 2 or less are within 
30 inches of the surface. The soils generally are moist 
but are dry between depths of 4 and 12 inches for 45 to 
70 consecutive days in summer. 

The A horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 6 dry, and chroma of 2 or 3 moist and 
dry. 
The B horizon has value of 4 or 5 moist and 6 dry. it is 
heavy silty clay loam or silty clay, and the weighted 
average of clay is 35 to 45 percent. 

The C horizon has hue of 10YR or 2.5Y, value of 5 or 
6 moist and 6 or 7 dry, and chroma of 1 or 2 moist and 
dry. It is 60 to 70 percent clay. The lower part of the C 
horizon is 0 to 35 percent weathered siltstone fragments 
that are easily crushed. 


Helvetia series 


The Helvetia series consists of deep, moderately well 
drained soils on high terraces. These soils formed in old 
alluvium weathered from mixed sources. Slopes are 0 to 
20 percent. The mean annual precipitation is about 45 
inches, and the mean annual air temperature is about 53 
degrees F. 
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Typical pedon of Helvetia silt loam, 0 to 12 percent 
slopes, about 1/2 mile south of Bethel Church, 
NE1/4SW1/4 sec. 21, 7.6 S., R. 4 W.: 


A11—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
very fine and fine subangular blocky and very fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine interstitial 
pores; medium acid (pH 5.8); clear smooth bound- 
ary. 

A12—8 to 15 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
tubular pores; few gray silt coatings on peds; 
medium acid (pH 6.0); clear smooth boundary. 

Bi—15 to 20 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, brown (10YR 5/3) dry; moderate 
medium prismatic structure parting to moderate fine 
and medium subangular blocky; hard, firm, sticky 
and plastic; many very fine tubular pores; few dark 
reddish brown (SYR 3/4) and black coatings on 
peds; common gray silt coatings on peds; medium 
acid (pH 6.0); clear smooth boundary. 

B21t—20 to 32 inches; brown (10YR 4/3) heavy silty 
clay loam, pale brown (10YR 6/3) dry; few fine dis- 
tinct yellowish brown (10YR 5/6) mottles; moderate 
medium prismatic structure parting to subangular 
blocky; brittle, firm, sticky and plastic; few very fine 
tubular pores; many moderately thick clay films; 
common fine reddish brown and black coatings on 
peds; many gray silt coatings on peds; medium acid 
(pH 5.8); clear smooth boundary. 

B22t—32 to 40 inches; dark brown (10YR 4/3) heavy 
silty clay loam, pale brown (10YR 6/3) dry; few 
medium distinct dark grayish brown (10YR 4/2) and 
yellowish brown (10YR 5/6) mottles; moderate 
medium and coarse prismatic structure parting to 
subangular blocky; brittle, very firm, sticky and plas- 
tic; few very fine pores; many moderately thick red- 
dish brown clay films; many medium black coatings; 
many gray silt coatings; medium acid (pH 5.8); clear 
smooth boundary. 

B23t—40 to 54 inches; dark brown (10YR 4/3) heavy 
silty clay loam, pale brown (10YR 6/3) dry; common 
fine distinct yellowish brown (10YR 5/6) and dark 
grayish brown (10YR 4/2) mottles; weak coarse 
prismatic structure parting to moderate medium and 
coarse subangular blocky; common very fine pores; 
few gray silt coatings; many moderately thick dark 
brown clay films; common medium black coatings; 
medium acid (pH 6.0); clear smooth boundary. 

B3t—54 to 62 inches; dark grayish brown (10YR 4/2) 
silty clay loam, brown (10YR 5/3) dry; few fine dis- 
tinct yellowish brown (10YR 5/6) mottles; weak 
coarse subangular blocky structure; common gray 
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silt coatings; few fine clay films; slightly acid (pH 
6.2). 


Mottles of chroma 2 or less are at a depth of 30 
inches or more in some places. 

The A horizon has value of 3 moist and 5 dry and 
chroma of 2 or 3 moist and dry. 

The Bt horizon has value of 3 or 4 moist and 5 or 6 
dry and chroma of 2 to 4 moist and dry. It is heavy silty 
clay loam or light silty clay and is 35 to 45 percent clay. 


Hembre series 


The Hembre series consists of deep, well drained soils 
on mountainous uplands in the Coast Range. These soils 
formed in residuum and colluvium weathered from basalt 
rock. Slopes are 3 to 75 percent. The mean annual 
precipitation is about 100 inches, and the mean annual 
air temperature is about 50 degrees F. 

Typical pedon of Hembre gravelly silt loam, 3 to 25 
percent slopes, about 4 miles south of Valley Junction, 
SE1/4SE1/4 sec. 32, T.6 S., R. 7 W:: 


A1—0 to 5 inches; dark reddish brown (5YR 3/2) gravel- 
ly silt loam, reddish brown (5YR 5/3) dry; moderate 
very fine granular structure; slightly hard, firm, sticky 
and plastic; many fine roots; many fine pores; 30 
percent, by volume, very fine pebbles and concre- 
tions; strongly acid (pH 5.2); gradual smooth bound- 


ary. 

A3—-5 to 10 inches; dark reddish brown (5YR 3/2) grav- 
elly silt loam, reddish brown (5YR 5/3) dry; moder- 
ate very fine and fine granular structure; slightly 
hard, firm, sticky and plastic; many fine roots; many 
fine pores; 35 percent by volume very fine pebbles 
and concretions; very strongly acid (pH 5.0); clear 
smooth boundary. 

B21—10 to 18 inches; dark reddish brown (5YR 3/4) 
silty clay loam, reddish brown (SYR 4/4) dry; weak 
fine subangular blocky structure; slightly hard, firm, 
slighly sticky and slightly plastic; common fine roots; 
common very fine and fine pores; few fine coatings 
on peds; 15 percent, by volume, very fine and fine 
pebbles and concretions; very strongly acid (pH 4.8); 
clear smooth boundary. 

B22—18 to 32 inches; dark reddish brown (5YR 3/4) 
silty clay loam, reddish brown (5YR 4/4) dry; moder- 
ate medium subangular blocky structure parting to 
moderate fine subangular blocky; hard, firm, slightly 
sticky and plastic; common fine and medium roots; 
common very fine and fine pores; few thin coatings 
on peds and pores; 15 percent, by volume, very fine 
and fine gravel and concretions; very strongly acid 
(PH 4.8); gradual smooth boundary. 

B3—32 to 54 inches; reddish brown (SYR 4/4) silty clay 
loam, reddish brown (5YR 5/4) dry; weak coarse 
subangular blocky structure; hard, firm, sticky and 
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plastic; few fine roots; common very fine pores; few 
thin coatings on peds and pores; 10 percent, by 
volume, very fine gravel and concretions; very 
strongly acid (pH 4.8). 

R—54 inches; basalt; fractures more than 4 inches 
apart. 


The depth to bedrock and thickness of the soium is 40 
to 50 inches. The A and B2 horizons are 5 to 35 percent 
pebbles and cobbles. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 or 3 moist and 3 
or 4 dry. 

The B horizon has value of 3 or 4 moist and chroma 
of 4 to 6 moist or dry. 


Holcomb series 


The Holcomb series consists of deep, somewhat 
poorly drained, nearly level soils on smooth terraces. 
These soils formed in silty and clayey mixed alluvium. 
Slopes are 0 to 3 percent. The mean annual precipitation 
is about 42 inches, and the mean annual air temperature 
is about 53 degrees F. 

Typical pedon of Holcomb silt loam, about 1-1/2 miles 
southeast of Monmouth, SE1/4SW1/4 sec. 31, T. 8 S., 
R. 4 W.: 


Ap—O to 4 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine su- 
bangular blocky and moderate fine granular struc- 
ture; slightly hard, very friable, slightly sticky and 
slightly plastic; many fine roots; many fine interstitial 
pores; medium acid (pH 5.8); clear smooth bound- 
ary. 

A12—4 to 12 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; few 
faint yellowish brown mottles; moderate medium fine 
subangular blocky structure parting to moderate fine 
subangular blocky; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; many 
fine and very fine tubular pores; medium acid (pH 
5.8); clear smooth boundary. 

A2—12 to 18 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; many fine 
and medium distinct yellowish brown moittles; mod- 
erate coarse and medium subangular blocky struc- 
ture; few fine roots; many very fine and fine pores; 
medium acid (pH 6.0); clear smooth boundary. 

B1i—18 to 24 inches; grayish brown (10YR 5/2) silty clay 
loam, light gray (10YR 7/2) dry; many medium dis- 
tinct yellowish brown mottles; weak coarse and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; many very fine and fine tubular 
pores; medium acid (pH 6.0); abrupt wavy boundary. 

11B21t—24 to 43 inches; dark grayish brown (10YR 6/2) 
clay, light brownish gray (10YR 6/2) dry; many 
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medium distinct reddish brown and yellowish brown 
motiles; weak coarse and medium subangular 
blocky structure; very hard, very firm, very sticky and 
very plastic; few fine roots; common very fine pores; 
common thin clay films; few fine black stains, slightly 
acid (pH 6.4); gradual wavy boundary. 

IIB22t—43 to 60 inches; dark grayish brown (10YR 4/2) 
clay, light brownish gray (10YR 6/2) dry; many 
medium distinct dark yellowish brown mottles; weak 
medium and coarse subangular blocky structure; 
very hard, very firm, very sticky and plastic; common 
very fine pores; common thin clay films; neutral (pH 
6.6). 


The solum ranges from 36 to 60 inches in thickness. 

The Ai or Ap horizons have a value of 2 or 3 moist 
and 5 dry and chroma of 2 or 3 moist and dry. The A2 
horizon has value of 3 or 4 moist and 5 or 6 dry and 
chroma of 2 or 3 moist and 2 dry. It is silt loam or light 
silty clay loam. 

The B1 horizon may not be present in some pedons. 
The {IB2t horizon has value of 4 or 5 moist and 5 or 6 
dry and chroma of 2 in hue 10YR to 5Y. it is silty clay or 
clay. 


Honeygrove series 


The Honeygrove series consists of deep, weil drained 
soils on mountainous uplands of the Coast Range. 
These soils formed in residuum and colluvium weathered 
from sedimentary and igneous rock. Slopes are 2 to 75 
percent. The mean annual precipitation is about 75 
inches, and the mean annual air temperature is about 50 
degrees F. 

Typical pedon of Honeygrove silty clay loam, 3 to 25 
percent slopes, about 4 miles west of Falls City, 
SW1/4NW1/4 sec. 11, T. 8 S., R. 7 W.: 


O1—1 inch to 0; duff and litter. 

A1i—0 to 5 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (5YR 4/3) dry; strong fine 
granular and subangular blocky structure; hard, firm, 
sticky and plastic; few fine roots; many fine pores; 
common fine and medium shot; very strongly acid 
(pH 5.0); clear smooth boundary. 

A12—5 to 10 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (5YR 4/4) dry; moderate 
fine granular and subangular blocky structure; hard, 
firm, sticky and plastic; few fine roots; common 
medium and fine shot; very strongly acid (pH 4.8); 
clear smooth boundary. 

A38—-10 to 15 inches; dark reddish brown (5YR 3/4) 
heavy silty clay loam, reddish brown (5YR 4/4) dry; 
moderate very fine granular and fine subangular 
blocky structure; hard, firm, sticky and plastic; many 
fine pores; few fine shot; very strongly acid (pH 4.8); 
clear smooth boundary. 
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Bit—15 to 25 inches; reddish brown (SYR 4/4) silty clay, 
reddish brown (5YR 5/4) dry; moderate fine and 
medium subangular blocky structure; hard, firm, very 
sticky and very plastic; many roots; many very fine 
pores; few thin clay films; 5 percent, by volume, fine 
siltstone fragments; very strongly acid (pH 4.8); clear 
wavy boundary. 

B21t—25 to 30 inches; reddish brown (5YR 4/4) clay, 
reddish brown (5YR 5/4) dry; moderate fine and 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; common roots; 
many very fine pores; common moderately thick clay 
films; 5 percent, by volume, fine siltstone fragments; 
very strongly acid (pH 4.8); clear smooth boundary. 

B22t—30 to 49 inches; yellowish red (6YR 4/6) clay, 
yellowish red (5YR 5/6) dry; moderate fine and 
medium subangular blocky structure; few roots; 
common very fine pores; many moderately thick clay 
films; 10 percent, by volume, fine siltstone frag- 
ments; very strongly acid (pH 4.8); clear smooth 
boundary. 

B3t—49 to 62 inches; yellowish red (5YR 4/6) silty clay, 
yellowish red (5YR 5/6) dry; weak medium subangu- 
lar blocky structure parting to moderate fine suban- 
gular blocky; hard, firm, sticky and very plastic; 
common moderately thick clay films; 20 percent, by 
volume, fine siltstone fragments; very strongly acid 
(pH 4.8). 


The solum is commonly as thick as 5 feet or more but 
it is as thin as 40 inches in some places. 

The A horizon has hue of 7.5YR to 5YR, value of 2 or 
3 moist and 3 or 4 dry, and a chroma of 2 to 4 moist and 
dry. 
The Bt horizon has hue of 5YR, value of 3 or 4 moist 
and 4 or 5 dry, and chroma of 4 to 6 moist and dry. The 
Bat horizon is clay or silty clay and is 50 to 60 percent 
clay. It has few to continuous, .moderately thick clay 
films. 


Jory series 


The Jory series consists of deep, well drained, strongly 
sloping soils on low, rolling foothills that have abrupt, 
steep north exposures. These soils formed in fine tex- 
tured colluvium weathered mainly from basic igneous 
material and secondarily from tuffaceous and sedimenta- 
ry material. Slopes are 2 to 60 percent. The mean 
annual precipitation is about 50 inches, and the mean 
annual temperature is about 52 degrees F. 

Typical pedon of Jory silty clay loam, 2 to 12 percent, 
about 3/4 mile southwest of Popcorn School in the Eola 
Hills, SW1/4SW1/4 sec. 13, T. 7 S., R. 4 W.: 


Ap—0 to 6 inches; dark reddish brown (5YR 3/3) silty 
clay loam, dark brown (7.5YR 4/4) dry; moderate 
fine and very fine granular and subangular blocky 
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structure; slightly hard, friable, sticky and plastic; 
many fine and very fine roots; many very fine tubular 
and interstitial pores; medium acid (pH 5.6); clear 
smooth boundary. 

A12—6 to 11 inches; dark reddish brown (SYR 3/4) silty 
clay loam, reddish brown (5YR 4/4) dry; moderate 
medium and fine subangular blocky structure; slight- 
ly hard, friable, sticky and plastic; many fine and 
very fine roots; many medium fine and very fine 
tubular pores; common very fine concretions; 
medium acid (pH 5.6); clear smooth boundary. 

B1i—11 to 20 inches; dark reddish brown (5YR 3/4) 
heavy silty clay loam, reddish brown (5YR 4/4) dry; 
moderate medium and fine subangular blocky struc- 
ture; hard, firm, sticky and plastic; common medium 
and fine roots; many medium, fine and very fine 
tubular pores; common fine and very fine concre- 
tions; medium acid (pH 5.6); gradual smooth bound- 
ary. 

B21t—20 to 30 inches; dark reddish brown (5YR 3/4) 
clay, reddish brown (5YR 4/4) dry; moderate 
medium subangular blocky structure parting to mod- 
erate fine subangular blocky; very hard, firm, very 
sticky and very plastic; few medium roots; many 
large medium and fine pores; few thin clay films; 
common medium and fine concretions; strongly acid 
(pH 5.4); gradual smooth boundary. 

B22t—30 to 35 inches; reddish brown (5YR 4/4) clay, 
yellowish red (5YR 4/6) dry; moderate medium su- 
bangular blocky structure parting to fine subangular 
blocky; very hard, very firm, very sticky and very 
plastic; few medium roots; large medium and fine 
tubular pores; common moderately thick clay films; 
many black coatings; common fine concretions less 
than 2 millimeters thick; strongly acid (pH 5.3); clear 
smooth boundary. 

B23t—35 to 60 inches; reddish brown (5YR 4/4) clay, 
yellowish red (5YR 4/6) dry; moderate and fine su- 
bangular blocky structure; very hard, very firm, very 
sticky and very plastic; few medium roots; common 
medium and fine tubular pores; few moderately thick 
black coatings; many fine concretions less than 2 
millimeters thick; strongly acid (pH 5.4); clear 
smooth boundary. 

B3t—60 to 70 inches; reddish brown (SYR 4/4) clay, 
yellowish red (5YR 4/6) dry; moderate medium su- 
bangular blocky structure; very hard, firm, very sticky 
and very plastic; many very fine tubular pores; few 
moderately thick clay films; common very fine con- 
cretions; strongly acid (pH 5.3). 


The A horizon has value of 2 or 3 moist and 4 dry and 
chroma of 3 or 4 moist and 3 to 6 dry. It is silt loam or 
silty clay foam. 

The B2t horizon has hue of 2.5YR and 5YR, value of 3 
moist and 4 dry, and chroma of 4 to 6 moist and dry. It is 
clay, silty clay, or silty clay loam. It averages about 50 to 
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60 percent clay. Structure ranges from moderate to 
strong. 


Kilchis series 


The Kilchis series consists of shallow, well drained 
soils in mountainous topography in the Coast Range. 
These soils formed in gravelly residuum and colluvium 
weathered from igneous rock. Slopes are 3 to 90 per- 
cent. The mean annual precipitation is about 90 inches, 
and the mean annual air temperature is about 50 de- 
grees F. 

Typical pedon of Kilchis stony loam, 60 to 90 percent 
slopes, about 3 miles west of Fails City, NE1/4NE1/4 
sec. 36, T.8S.,R. 7 W.: 


Ai1—O to 4 inches; dark reddish brown (5YR 3/3) stony 
loam, reddish brown (SYR 5/3) dry; moderate very 
fine granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many fine and medium 
roots; many fine interstitial pores; 40 percent peb- 
bles and 5 percent stones and cobbles; strongly 
acid (pH 5.2); clear wavy boundary. 

A12—4 to 8 inches; dark reddish brown (5YR 3/3) very 
gravelly loam, reddish brown (5YR 4/3) dry; moder- 
ate fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; many 
fine and medium roots; many very fine pores; 55 
percent pebbles and 5 percent stones and cobbles; 
very strongly acid (pH 4.8); clear wavy boundary. 

B2—8 to 15 inches; dark reddish brown (SYR 3/4) very 
gravelly heavy loam, reddish brown (5YR 4/4) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
fine and medium roots; many very fine pores; 65 
percent pebbles and 10 percent cobbles; strongly 
acid (pH 5.0); abrupt wavy boundary. 

R—15 inches; fractured diorite that has a few thin 
tongues of B2 horizon material. 


Bedrock is at a depth of 12 to 20 inches. The profile is 
18 to 27 percent clay, and the weighted average of rock 
fragments is more than 35 percent in the control section. 
The umbric epipedon is 7 to 20 inches thick. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 or 3 moist and 
dry. 

The B horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist and 3 to 5 dry, and chroma of 3 or 4 moist and 
dry. It is more than 35 percent pebbles, cobbles, and 
stones. 


Kilowan series 


The Kilowan series consists of moderately deep, well 
drained, gently sloping to very steep soils on broad 
ridges and uplands in the Coast Range. These soils 
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formed in fine textured colluvium and residuum weath- 
ered from sedimentary bedrock. Slopes are 3 to 75 per- 
cent. The mean annual precipitation is about 100 inches, 
and the mean annual air temperature is about 48 de- 
grees F. 

Typical pedon of Kilowan gravelly silty clay loam, 3 to 
25 percent slopes, about 2 miles west of Blackrock, 
SE1/4SW1/4 sec. 15, T. 8 S., R. 7 W.: 


O1—1 inch to 0; undecomposed layer of needles, cones, 
small branches, and leaves; abrupt smooth bound- 
ary. 

A11—0 to 7 inches; dark reddish brown (5YR 3/3) grav- 
elly silty clay loam, reddish brown (5YR 5/3) dry; 
strong fine and very fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many 
fine and medium roots; many fine pores; 30 percent 
2- to 5-millimeter shot and coarse fragments; strong- 
ly acid (pH 5.2); clear wavy boundary. 

A12—7 to 13 inches; dark reddish brown (5YR 4/4) silty 
clay loam, reddish brown (5YR 5/4) dry; strong fine 
and medium granular structure; hard, friable, sticky 
and slightly plastic; many fine and medium roots; 
many fine pores; 10 percent 2- to 5-millimeter shot 
and coarse fragments; strongly acid (pH 5.2); clear 
wavy boundary. 

B21—13 to 17 inches; yellowish red (6YR 4/6) silty clay, 
yellowish red (5YR 5/6) dry; moderate fine subangu- 
lar blocky structure; very hard, firm, very sticky, and 
very plastic; common fine and medium roots; 
common very fine pores; common thin coatings on 
peds; few siltstone fragments; very strongly acid (pH 
5.0); clear wavy boundary. 

B22—17 to 24 inches; yellowish red (6YR 4/6) silty clay, 
yellowish red (5YR 5/6) dry; moderate medium su- 
bangular blocky structure; very hard, firm, very sticky 
and very plastic; common fine and medium roots; 
common very fine pores; common thin coatings on 
peds; very strongly acid (pH 4.8); clear wavy bound- 
ary. 

Cr—24 to 30 inches; partly weathered very pale brown 
(10YR 7/4) siltstone; yellowish red (5YR 4/6) mod- 
erately thick clay coatings on fractured siltstone 
fragments; few fines from B22 horizon in fractures of 
upper few inches. 


Bedrock is at a depth of 20 to 40 inches. The A 
horizon is 15 to 35 percent weathered sedimentary rock 
fragments. The soil has an umbric epipedon that is less 
than 10 inches thick. It generally is moist, but it is dry in 
the control section for less than 45 consecutive days in 
summer. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 to 4 moist and 3 
to 6 dry. Structure is strong to moderate granular and 
fine or very fine subangular blocky. 
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The B horizon has hue of 5YR or 2.5YR, value of 3 or 
4 moist and 4 or 5 dry, and chroma of 4 to 6 moist and 4 
to 8 dry. The upper part of the horizon is silty clay loam 
or silty clay, and the lower part is silty clay loam, silty 
clay, or clay. The lower part of the B horizon is 35 to 50 
percent clay. Structure is moderate to weak very fine to 
medium subangular blocky. 

The underlying bedrock dominanily is siltstone that is 
partly weathered. 


Klickitat series 


The Klickitat series consists of deep, well drained soils 
on mountainous uplands in the Coast Range. These soils 
formed in gravelly and cobbly residuum and colluvium 
weathered from basic igneous rock. Slopes are 3 to 90 
percent. The average annual precipitation is about 90 
inches, and the average annual air temperature is about 
50 degrees F. 

Typical pedon of Klickitat gravelly clay loam, 3 to 30 
percent slopes, about 5 miles south of Valley Junction, 
SE1/4NE1/4 sec. 5, T. 7 S., R. 7 W.: 


O1—2 inches to 0; leaves, twigs, and roots. 

A1—0 to 7 inches; dark reddish brown (5YR 3/2) gravel- 
ly clay loam, reddish brown (SYR 4/3) dry; moderate 
fine granular structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many fine roots; 
many fine pores; 30 percent fine and medium basalt 
pebbles; strongly acid (pH 5.2); clear wavy bound- 


ary. 

Bi—-7 to 15 inches; dark reddish brown (SYR 3/3) grav- 
elly clay loam, reddish brown (SYR 4/3) dry; moder- 
ate very fine subangular blocky structure; hard, firm, 
sticky and plastic; common fine roots; many fine 
pores; 30 percent fine and medium basalt pebbles; 
very strongly acid (pH 5.0); clear wavy boundary. 

B21—15 to 26 inches; reddish brown (5YR 4/4) very 
gravelly clay loam, reddish brown (5YR 5/4) dry; 
moderate very fine and fine subangular blocky struc- 
ture; hard, firm, sticky and plastic; few fine roots; 
many fine pores; 50 percent basalt coarse frag- 
ments (35 percent pebbles and 15 percent cobbles); 
very strongly acid (pH 4.8); clear wavy boundary. 

B22—-26 ta 42 inches; reddish brown (5YR 4/4) very 
gravelly clay loam, reddish brown (SYR 5/4) dry; 
moderate fine subangular blocky structure; hard, 
firm, sticky and plastic; few fine roots; common fine 
pores; 60 percent basalt coarse fragments (40 per- 
cent pebbles and 20 percent cobbles); very strongly 
acid (pH 4.8); abrupt wavy boundary. 

R—42 inches; fractured basalt; fractures more than 4 
inches apart. 


Bedrock or highly fractured bedrock is at a depth of 40 
to 50 inches. The umbric epipedon ranges from 10 to 20 
inches in thickness. Coarse fragments make up from 15 
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to 35 percent of the A horizon and from 35 to 70 percent 
of the B horizon. The amount of coarse fragments in- 
creases with depth. 

The A horizon has hue of 7.5YR and 5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and dry. 

The B2 horizon has value of 3 or 4 moist and 4 to 6 
dry and chroma of 4 to 6 moist and dry. It is dominantly 
clay loam but ranges to heavy loam in some places. 


Knappa series 


The Knappa series consists of deep, well drained soils 
on terraces in the Coast Range. These soils formed in 
silty alluvium. Slopes are 0 to 3 percent. The mean 
annual precipitation is about 110 inches, and the mean 
annual air temperature is about 58 degrees F. 

Typical pedon of Knappa silt loam, 0 to 7 percent 
slopes, about 2-1/2 miles southeast of Valsetz, 
SW1/4SE1/4 sec. 35, T. 8 S., R. 8 W.: 


O1—1 inch to 0; partly decomposed conifer needles, 
twigs, and stems. 

A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; moder- 
ate fine granular and subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many very fine and fine medium roots; many 
fine pores; 15 percent fine concretions; very strongly 
acid (pH 4.8); clear wavy boundary. 

A12—4 to 12 inches; very dark grayish brown (10YR 
3/2) heavy silt loam, dark grayish brown (10YR 4/2) 
dry; moderate fine and medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; many very fine 
pores; very strongly acid (pH 4.8); clear wavy bound- 
ary. 

B1i—12 to 18 inches; dark brown (10YR 3/3) light silty 
clay loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; many fine and medium roots; 
common very fine pores; very strongly acid (pH 4.8); 
clear wavy boundary. 

B2—18 to 26 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate medium su- 
bangular blocky structure; hard, firm, sticky and plas- 
tic; common fine and medium roots; few fine pores; 
very strongly acid (pH 4.8); clear irregular boundary. 

B31—26 to 35 inches; yellowish brown (10YR 5/6) silty 
clay loam, brownish yellow (10YR 6/6) dry; weak 
medium and coarse subangular blocky structure; 
hard, firm, sticky and plastic; few fine roots; few very 
fine pores; few thin dark brown coatings on peds; 
few fine. yellowish red (5YR 5/6) and pale brown 
(10YR 6/3) weathered siltstone fragments; very 
strongly acid (pH 4.6); abrupt wavy boundary. 
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B32—35 to 42 inches; yellowish brown (10YR 5/6) silty 
clay loam, brownish yellow (10YR 6/6) dry; weak 
medium and coarse subangular blocky structure; 
hard, firm, sticky and plastic; few fine roots; few very 
fine pores; few thin dark brown coatings on peds; 
many fine grayish brown (10YR 5/2), yellowish red 
(SYR 5/6), and pale brown (10YR 6/3) weathered 
siltstone fragments and variegations; very strongly 
acid (pH 4.6); clear wavy boundary. 

liC—42 to 60 inches; variegated light brownish gray 
(10YR 6/2), yellowish brown (10YR 5/6), and pale 
brown (10YR 6/3) silty clay loam; weak coarse su- 
bangular blocky structure; very firm, very sticky and 
very plastic; few fine roots; few fine pores; very 
strongly acid (pH 4.6). 


The solum is 40 to 60 inches thick. The umbric epipe- 
don is more than 20 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3 moist 
and 4 or 5 dry, and chroma of 2 or 3 moist or dry. 

The B horizon has hue of 10YR or 7.5YR, value of 3 
to 5 moist and 5 or 6 dry, and chroma of 3 to 6 moist 
and dry. 


Luckiamute series 


The Luckiamute series consists of shallow, well 
drained soils in mountainous topography. These soils 
formed in moderately fine textured colluvium weathered 
from shale or siltstone. Slopes are 3 to 75 percent. The 
mean annual precipitation is about 130 inches, and 
mean annual temperature is about 43 degrees F. 

Typical pedon of Luckiamute very shaly loam, 3 to 30 
percent slopes, 1/2 mile south of Riley Peak, 
NW1/4NE1/4 sec. 13, T. 8 S., R. 8 W:: 


O1—1 inch to 0; organic litter of leaves and needles. 

Ai—0 to 3 inches; brown (7.5YR 5/4) very shaly loam, 
pale brown (10YR 6/3) dry; moderate very fine 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; many fine roots; 45 percent 
shale fragments; very strongly acid (pH 5.0); clear 
wavy boundary. 

B21—3 to 7 inches; brown (7.5YR 5/3) very shaly clay 
loam, light brown (7.5YR 6/4) dry; weak fine suban- 
gular blocky structure; hard, firm, sticky and plastic; 
many fine roots; 55 percent shale fragments, very 
strongly acid (pH 5.0); clear wavy boundary. 

B22—7 to 16 inches; brown (7.5YR 5/4) very shaly clay 
loam, light brown (7.5YR 6/4) dry; weak fine suban- 
gular blocky structure; hard, firm, sticky and plastic; 
many fine roots; 70. percent shale fragments; very 
strongly acid (pH 4.8); abrupt wavy boundary. 

R1—16 to 35 inches; light gray extremely hard fractured 
shale; many large black coatings on surfaces; frag- 
ments range from 1/2 inch to 4 inches in thickness 
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and from 2 to 6 inches in length; little or no fines in 
interstices. 
R2—35 inches; consolidated shale. 


Fractured shale is at a depth of 14 to 20 inches, and 
consolidated bedrock is at a depth of 24 to 40 inches. 
The control section above the fractured bedrock is 50 to 
80 percent shale rock fragments. 

The A horizon has hue of 10YR or 7.5YR, value of 3 
to 5 moist and 5 or 6 dry, and chroma of 3 or 4 moist 
and dry. It is 35 to 55 percent shale rock fragments. 

The B horizon has hue of 10YR or 7.5YR, value of 6 
or 7 dry, and chroma of 3 or 4 moist and dry. It is clay 
loam to silty clay loam and is 27 to 35 percent clay and 
50 to 80 percent shale fragments. 


Lurnick series 


The Lurnick series consists of moderately deep, well 
drained, steep soils on mountainous topography. These 
soils formed in fine textured residuum and colluvium 
weathered from shale or siltstone. Slopes are 3 to 75 
percent. The mean annual precipitation is about 130 
inches, and mean annual temperature is about 43 de- 
grees F. 

Typical pedon of Lurnick gravelly loam, 3 to 30 per- 
cent slopes, about 2 miles northwest of Blackrock, 
SW1/4NE1/4 sec. 16, T. 8 S., R. 7 W.: 


A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, grayish brown (10YR 5/2) dry; moder- 
ate fine and very fine granular structure; soft, very 
friable, slightly sticky and slightly plastic; many fine 
and medium roots; 35 percent 3- to 5-millimeter shot 
and siltstone fragments; strongly acid; (pH 5.2); 
clear smooth boundary. 

A12—4 to 9 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, grayish brown (10YR 5/2) dry; moder- 
ate fine and very fine subangular blocky structure; 
soft, friable, slightly sticky and slightly plastic; many 
fine and medium roots; many fine pores; 30 percent 
2- to 5-millimeter shot and siltstone fragments; very 
strongly acid (pH 4.8); clear wavy boundary. 

B1—9 to 15 inches; dark brown (10YR 4/3) gravelly 
heavy silty clay loam, pale brown (10YR 6/3) dry; 
moderate fine and medium subangular blocky struc- 
ture; hard, firm, sticky and plastic; many fine and 
medium roots; many very fine pores; 30 percent fine 
siltstone fragments; very strongly acid (pH 4.8); clear 
wavy boundary. 

B21—15 to 21 inches; dark yellowish brown (10YR 4/4) 
very gravelly silty clay, light yellowish brown (10YR 
6/4) dry; moderate fine and medium subangular 
blocky structure; hard, firm, very sticky and very 
plastic; common medium and fine roots; common 
very fine pores; 45 percent fine and medium sized 
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siltstone fragments; very strongly acid (pH 4.8); clear 
wavy boundary. 

B22—21 to 30 inches; dark yellowish brown (10YR 4/4) 
very gravelly silty clay, light yellowish brown (10YR 
6/4) dry; weak fine subangular blocky structure; 
hard, firm, very sticky and very plastic; few fine and 
medium roots; common fine pores; 60 percent fine 
and medium sized siltstone fragments; very strongly 
acid (pH 4.8); abrupt wavy boundary. 

Cr—30 to 38 inches; yellowish brown (10YR 5/4) partly 
weathered siltstone; few thin tongues of soil material 
from the B2 horizon. 


Siltstone is at a depth of 20 to 40 inches. Coarse 
fragments make up from 15 to 35 percent of the A 
horizon and 30 to 70 percent of the B horizon, increasing 
with depth. 

The A horizon has hue of 10YR or 7.5YR and chroma 
of 2 or 3. Structure ranges from strong to moderate. 

The B horizon has hue of 10YR or 7.5YR and has 
chroma of 3 or 4. The B1 horizon is clay loam or silty 
clay loam, but it ranges to heavy loam in some places. 


Malabon series 


The Malabon series consists of deep, well drained 
soils on broad, low stream terraces. These soils formed 
in silty and clayey mixed alluvium. Slopes are 0 to 3 
percent. The mean annual precipitation is about 45 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Malabon silty clay loam, about 2 
miles east of Dallas, SW1/4NE1/4 sec. 35, T. 7 S., R. 5 
W.: 


A11—0 to 7 inches; very dark grayish brown (10YR 3/2) 
light silty clay loam, grayish brown (10YR 5/2) dry; 
moderate very fine granular and moderate fine su- 
bangular blocky structure; hard, friable, slightly sticky 
and plastic; many roots; many fine interstitial pores; 
medium acid (pH 5.8); clear smooth boundary. 

A12—7 to 15 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and plastic; many roots; many fine and very 
fine tubular pores; slightly acid (pH 6.0); clear 
smooth boundary. 

B1i—15 to 25 inches; dark brown (10YR 3/3) light silty 
clay, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; hard, firm, 
sticky and very plastic; many roots; many very fine 
pores; common thin very dark grayish brown coat- 
ings on peds; slightly acid (pH 6.2); clear smooth 
boundary. 

B21t—25 to 36 inches; dark yellowish brown (10YR 3/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
fine and medium subangular blocky structure; very 
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hard, very firm, sticky and very plastic; few roots; 
many fine and very fine tubular pores; few thin clay 
films; few thin very dark grayish brown coatings on 
peds; slightly acid (pH 6.4); gradual smooth bound- 


ary. 

B22t—36 to 44 inches; dark yellowish brown (10YR 3/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
fine and medium subangular blocky structure; very 
hard, very firm, very sticky and very plastic; common 
roots; many fine and very fine tubular pores; 
common thin clay films; common thin dark brown 
and very dark brown coatings on peds; slightly acid 
(pH 6.4); clear smooth boundary. 

B23t—44 to 60 inches; dark yellowish brown (10YR 4/4) 
silty clay, yellowish brown (10YR 5/4) dry; moderate 
fine and medium subangular blocky structure; very 
hard, very firm, very sticky and very plastic; few 
roots; common thin clay films; common thin dark 
brown coatings on peds; neutral (pH 6.6). 


The mollic epipedon is 20 to 30 inches thick. 

The A and B horizons have hue of 10YR and 7.5YR. 
The A horizon has a value of 2 or 3 moist and 4 or 5 dry 
and chroma of 2 or 3 moist and dry. 

The B horizon to a depth of 20 inches or more has a 
value of 3 moist and at a depth below 20 inches, a value 
of 3 or 4. Value is 4 or 5 dry. This horizon has chroma of 
2 or 3 moist and 3 or 4 dry. It ranges from silty clay loam 
to silty clay and is more than 35 percent clay. 


Marty series 


The Marty series consists of deep, well drained soils 
on mountainous uplands in the Coast Range. These soils 
formed in residuum and colluvium weathered from ig- 
neous rock. Slopes are 3 to 60 percent. The mean 
annual precipitation is about 100 inches, and the mean 
annual air temperature is about 49 degrees F. 

Typical pedon of Marty gravelly loam, 3 to 25 percent 
slopes, about 4 miles east of Valsetz, SW1/4SE1/4 sec. 
32, 7.8 S., R. 7 W.: 


A11—0 to 6 inches; dark reddish brown (5YR 3/2) grav- 
elly loam, reddish brown (SYR 4/3) dry; strong very 
fine granular structure; soft, very friable, slightly 
sticky, and slightly plastic; many fine roots; many 
very fine pores; 20 percent very fine 2- to 4-millime- 
ter pebbles; very strongly acid (pH 4.8); clear 
smooth boundary. 

A12—6 to 18 inches; dark reddish brown (5YR 3/4) 
gravelly loam, reddish brown (SYR 4/4) dry; strong 
very fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine pores; 25 percent fine 2- to 20- 
millimeter pebbles; very strongly acid (pH 4.8); clear 
smooth boundary. 
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Bi~13 to 21 inches; reddish brown (5YR 4/3) gravelly 
loam, reddish brown (5YR 5/3) dry; moderate very 
fine subangular blocky structure; soft, very friable, 
slightly sticky and slightly plastic; common fine roots; 
many fine pores; 25 percent fine 2- to 20-millimeter 
pebbles; very strongly acid (pH 4.8); clear smooth 
boundary. 

B21—21 to 34 inches; reddish brown (5YR 4/4) gravelly 
heavy loam, reddish brown (5YR 5/4) dry; moderate 
very fine and fine subangular blocky structure; slight- 
ly hard, friable, sticky and plastic; few fine and 
medium roots; many fine pores; 25 percent fine 2- to 
20-millimeter pebbles; very strongly acid (pH 4.8); 
clear wavy boundary. 

B22—34 to 46 inches; reddish brown (5YR 4/4) gravelly 
clay loam, reddish brown (5YR 5/4) dry; weak 
medium subangular blocky structure; hard, firm, 
sticky and plastic; few fine roots; many very fine and 
fine pores; 25 percent fine 5- to 25-millimeter peb- 
bles; very strongly acid (pH 4.6); abrupt wavy bound- 
ary. 

liC—46 to 60 inches; strong brown (7.5YR 4/6) clay 
loam, strong brown (7.5YR 5/6) dry; massive; hard, 
firm, sticky and plastic; 15 percent partly weathered 
rock fragments; very strongly acid (pH 4.6). 


Coarse fragments are from a few to 25 percent of the 
upper part of the solum and from a few to 30 percent of 
the lower part. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist, and chroma of 3 or 4 moist. 

The B horizon has hue of 5YR, value of 4 and 5 dry 
and 3 or 4 moist, and chroma of 4 to 6 moist and dry. it 
ranges from heavy foam to clay loam and is 22 to 35 
percent clay. 


McAlpin series 


The McAlpin series consists of deep, moderately well 
drained soils on fans and flood plains. These soils 
formed in stratified silty alluvium of mixed mineralogy. 
Slopes are 0 to 6 percent. The mean annual precipitation 
is about 50 inches, and the mean annual air temperature 
is 52 degrees F. 

Typical pedon of McAlpin silty clay loam, 0 to 3 per- 
cent slopes, about 1 mile south of Buell, SE1/4NE1/4 
sec. 32, T.6S., R. 6 W.: 


Ap—0 to 9 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 4/3) dry; moderate fine and 
medium angular blocky structure; hard, firm, sticky 
and plastic; many very fine roots; many very fine 
pores; strongly acid (pH 5.5); clear wavy boundary. 

A3—9 to 18 inches; dark brown (7.5YR 3/2) heavy silty 
clay loam, brown (7.5YR 4/3) dry; medium and 
coarse subangular blocky structure; hard, firm, very 
sticky and very plastic; many very fine roots; 
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common very fine and fine pores; strongly acid (pH 
5.5); clear wavy boundary. 

B1—18 to 25 inches; dark brown (7.5YR 3/2) heavy silty 
clay loam, brown (7.5YR 4/3) dry; moderately fine 
and medium subangular blocky structure; hard, very 
firm, very sticky and very plastic; common very fine 
roots; many fine and very fine pores; medium acid 
(pH 5.6); clear wavy boundary. 

B21—25 to 36 inches; brown (7.5YR 4/4) heavy silty 
clay loam, brown (7.5YR 5/4) dry; few fine yellowish 
red (5YR 5/6) and dark brown (7.5YR 3/2) mottles; 
moderate fine and medium subangular blocky struc- 
ture; very hard, firm, very sticky and very plastic; few 
fine roots; many very fine pores; medium acid (pH 
5.6); clear wavy boundary. 

B22—36 to 51 inches; dark brown (7.5YR 4/2) light silty 
clay; common medium distinct yellowish red (6YR 
4/6) and gray (N 5/0) mottles; weak medium suban- 
gular blocky structure; very hard, firm, very sticky 
and very plastic; few very fine roots; many fine 
pores; medium acid (pH 5.8); clear wavy boundary. 

B3—51 to 62 inches; mottled dark brown (7.5YR 4/2), 
gray (N 5/0), and yellowish red (6YR 4/6) silty clay; 
moderate fine subangular blocky structure; very 
hard, firm, very sticky and very plastic; few very fine 
roots; common very fine pores; common weathered 
light brownish gray (10YR 6/2) sand grains; medium 
acid (pH 5.7). 


The mollic epipedon is 20 to 25 inches thick. Distinct 
mottles are at a depth of 30 to 35 inches. 

The A horizon has hue 7.5YR or 5YR and moist 
chroma and value of 2 or 3 . The B horizon has hue of 
7.5YR or 5YR and moist and dry chroma of 3 or 4. 
These horizons are silty clay or silty clay loam and are 
more than 35 percent clay. 


McBee series 


The McBee series consists of deep, moderately well 
drained soils on alluvial bottoms. These soils formed in 
alluvium weathered from mixed sedimentary and igneous 
rocks. Slopes are 0 to 3 percent. The mean annual 
precipitation is about 42 inches, and the mean annual air 
temperature is 53 degrees F. 

Typical pedon of McBee silty clay loam, about 2 miles 
northeast of Independence, NW1/4NW1/4 sec. 14, T. 8 
S., R. 4 W:: 


Ap1—O to 4 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) dry; moderate 
very fine and fine subangular blocky and fine granu- 
lar structure; hard, firm, sticky and plastic; many fine 
roots; many very fine tubular pores; slightly acid (pH 
6.2); clear smooth boundary. 

Ap2—4 to 12 inches; very dark grayish brown (10YR 
3/2) silty clay loam, brown (10YR 5/3) dry; moder- 
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ate coarse subangular blocky structure parting to 
moderate fine and medium subangular blocky; hard, 
firm, sticky and plastic; many fine roots; common 
very fine pores; slightly acid (pH 6.2); clear smooth 
boundary. 

IIB1—12 to 21 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine and medium 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; many fine tubular pores; 
slightly acid (pH 6.2); clear smooth boundary. 

11B21—21 to 27 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; few fine yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; 
common fine tubular pores; slightly acid (pH 6.4); 
clear smooth boundary. 

1IB22—27 to 35 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; common fine and medium 
yellowish brown (10YR 5/6) and grayish brown 
(10YR 5/2) mottles; moderate medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; 
common very fine and fine tubular pores; neutral 
(pH 6.6); clear smooth boundary. 

IIB3—35 to 57 inches; brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; many medium yellowish 
brown (10YR 5/6) and dark grayish brown (10YR 
4/2) mottles; weak coarse subangular blocky struc- 
ture; slighily hard, very friable, slightly sticky and 
slightly plastic; few fine roots; common fine pores; 
slightly acid (pH 6.4); clear wavy boundary. 

HWC—57 to 64 inches; dark grayish brown (10YR 4/2) 
very fine sandy loam, brown (10YR 5/3) dry; many 
medium yellowish brown (10YR 5/6) and reddish 
brown (SYR 4/4) mottles; massive; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
very fine pores; slightly acid (pH 6.2). 


The mollic epipedon is 20 to 40 inches thick. Layers or 
lenses of gravel or sand are in the lower part of the B 
horizon and C horizon in some places. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 moist, and chroma of 2 or 3 moist and dry. 

The B horizon has hue of 10YR or 7.5YR, value of 2 
to 4 moist and 4 to 6 dry, and chroma of 2 to 4 moist or 
dry. Distinct mottles are at a depth of 20 to 36 inches. 


McDuff series 


The McDuff series consists of moderately deep, well 
drained soils on mountainous uplands in the Coast 
Range. These soils formed in residuum and colluvium 
weathered from sedimentary rock. Slopes are 3 to 75 
percent. The mean annual precipitation is about 80 
inches, and the mean annual air temperature is about 50 
degrees F. 
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Typical pedon of McDuff silty clay loam, 25 to 50 
percent slopes, about 5 miles west of Grande Ronde, 
$W1/4SE1/4 sec. 6, T. 6 S., R. 8 W.: 


01—1 inch to 0; duff, litter, salal, fern leaves, and twigs. 

A11—0 to 6 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; 
strong fine granular structure; hard, firm, sticky and 
plastic; many fine and medium roots; many fine 
pores; strongly acid (pH 5.2); clear smooth bound- 
ary. 

Ai2—6 to 11 inches; very dark grayish brown (10YR 
3/2) heavy silty clay loam, dark grayish brown 
(10YR 4/2) dry; moderate very fine subangular 
blocky and granular structure; hard, firm, very sticky 
and plastic; many fine and medium roots; many fine 
pores; strongly acid (pH 5.2); clear smooth bound- 
ary. 

Bi—11 to 19 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; moderate medium and fine 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; many fine and medium 
roots; few fine pores; very strongly acid (pH 4.7); 
clear wavy boundary. 

B21t—19 to 26 inches; dark brown (10YR 3/3) silty clay, 
brown (10YR 4/3) dry; moderate fine and medium 
subangular blocky structure; very hard, very firm, 
very sticky and very plastic; common fine and 
medium roots; common very fine pores; few moder- 
ately thick clay films; very strongly acid (pH 4.7); 
clear wavy boundary. 

B22t—26 to 32 inches; dark yellowish brown (10YR 4/4) 
silty clay, strong brown (7.5YR 5/6) dry; moderate 
fine and medium subangular blocky structure; very 
hard, very firm, very sticky and very plastic; common 
fine and medium roots; few very fine pores; common 
moderately thick clay films; few fine weathered silt- 
stone fragments; very strongly acid (pH 4.6); clear 
wavy boundary. 

BSt—32 to 38 inches; variegated strong brown (7.5YR 
5/6) and pale brown (10YR 6/3) silty clay; moderate 
medium subangular blocky structure; very hard, firm, 
very sticky and very plastic; few fine roots; very few 
very fine pores; common moderately thick clay films; 
30 percent fine and very fine weathered siltstone 
fragments; very strongly acid (pH 4.6); clear wavy 
boundary. 

Cr—38 to 45 inches; partly weathered pale brown (10YR 
6/3) siltstone; reddish brown (5YR 4/3) coatings on 
siltstone fragments. 


Siltstone is at a depth of 20 to 40 inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and dry. Structure ranges from moderate to strong. 
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The B horizon has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 5 or 6 dry, and chroma of 3 to 6. It is silty 
clay or clay and is 45 to 60 percent clay. 


Mulkey series 


The Mulkey series consists of moderately deep, well 
drained soils on mountainous uplands in the Coast 
Range. These soils formed in residuum and colluvium 
weathered from basic igneous rock. Slopes are 5 to 25 
percent. The mean annual precipitation is about 100 
inches, and the mean annual air temperature is about 44 
degrees F. 

Typical pedon of Mulkey loam, 5 to 25 percent slopes, 
on Monmouth Peak, NE1/4NE1/4 sec. 16, T. 9 S., R. 7 
W.: 


A11—0 to 11 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; strong very fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine roots; many fine 
pores; 5 percent fine pebbles and concretions; very 
strongly acid (pH 5.0); gradual wavy boundary. 

A12—11 to 23 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; mod- 
erate very fine granular structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many fine 
roots; many fine pores; 15 percent fine pebbles and 
concretions; very strongly acid (pH 4.8); clear 
smooth boundary. 

B2—23 to 30 inches; dark brown (10YR 3/93) gravelly 
loam, brown (10YR 5/3) dry; moderate very fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; many 
fine pores; 25 percent fine and medium pebbles; 
very strongly acid (pH 4.8); abrupt wavy boundary. 

liC—30 to 35 inches; dark yellowish brown (10YR 4/4) 
very gravelly loam, light yellowish brown (10YR 6/4) 
dry; massive; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine pores; 55 per- 
cent pebbles; very strongly acid (pH 4.8); clear wavy 
boundary. 

lIR—-35 to 40 inches; fractured gabbro. 


Bedrock is at a depth of 20 to 40 inches. Coarse 
fragments make up from 0 to 15 percent of the A hori- 
zon and as much as 35 percent of the B2 horizon. 

The A horizon has hue of 7.5YR or 10YR, vaiue of 2 
or 3 moist, and chroma of 2 or 3 moist and dry. 

The B2 horizon has hue of 7.5YR or 10YR, value of 3 
or 4 moist and 4 or 5 dry, and chroma of 3 or 4 moist 
and dry. It is loam or sandy loam. 


Nekia series 


The Nekia series consists of moderately deep, well 
drained soils on foothills and higher, roiling uplands. 
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These soils formed in colluvium and residuum weathered 
from basic rock. Slopes are 2 to 50 percent. The mean 
annual precipitation is about 50 inches, and the mean 
annual air temperature is about 53 degrees F. 

Typical pedon of Nekia silty clay loam, 12 to 20 per- 
cent slopes, along Eagle Crest road about 3/4 mile 
northwest of Popcorn School, NW1/4SW1/4 sec. 12, T. 
7S.,,R.4W.: 


A1—0 to 5 inches; dark reddish brown (5YR 3/9) silty 
clay loam, dark brown (7.5YR 4/4) dry; moderate 
fine granular and very fine subangular blocky struc- 
ture; slightly hard, friable, sticky and plastic; many 
fine and very fine roots; many very fine interstitial 
and tubular pores; very strongly acid (pH 5.8); clear 
smooth boundary. 

A38—5 to 9 inches; dark reddish brown (5YR 3/3) heavy 
silty clay loam, dark reddish brown (5YR 3/4) dry; 
moderate fine and very fine subangular blocky struc- 
ture; slightly hard, friable, sticky and plastic; many 
fine and very fine roots; many very fine tubular 
pores; few fine concretions; very strongly acid (pH 
5.8); clear smooth boundary. 

B1—9 to 14 inches; dark reddish brown (5YR 3/4) silty 
clay, reddish brown (5YR 4/4) dry; moderate coarse 
and medium subangular blocky structure parting to 
fine subangular blocky; hard, firm, sticky and very 
plastic; many fine and very fine tubular pores; few 
fine concretions; very strongly acid (pH 5.6); clear 
smooth boundary. 

B21—14 to 19 inches; dark reddish brown (SYR 3/4) 
clay, reddish brown (5YR 4/4) dry; moderate coarse 
and medium subangular blocky structure; very hard, 
firm, very sticky and very plastic; common medium 
and fine roots; many fine and very fine pores; many 
fine and very fine concretions; very strongly acid (pH 
5.4); clear smooth boundary. 

B22i—19 to 25 inches; dark reddish brown (5YR 3/4) 
clay, reddish brown (5YR 4/4) dry; moderate 
medium and fine subangular blocky structure; very 
hard, firm, very sticky and very plastic; common 
medium and fine roots; many fine pores; few thin 
clay films; 5 percent weathered basalt pebbles; very 
strongly acid (pH 5.4); abrupt wavy boundary. 

R—25 to 28 inches; partly weathered fractured basalt on 
surface; tongues of soil material from B2 horizon in 
fractures; common thin red (5YR 4/6) clay films on 
rock fragments; many thick black coatings on rock 
fragments. 


The depth to bedrock and thickness of the solum 
ranges from 20 to 40 inches. Hard basalt rock fragments 
make up from 0 to 15 percent of the upper part of the 
profile and as much as 50 percent of the lower part of 
the B horizon. 

The A horizon has hue of 7.5YR and 5YR, value of 2 
or 3 moist, and chroma of 2 or 3 moist and 2 to 4 dry. 
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The B horizon has hue of 5YR, value of 3 or 4 moist 
and 4 or 5 dry, and chroma of 3 or 4 moist and 4 to 6 
dry. It is silty clay or clay and is 40 to 50 percent clay. 


Newberg series 


The Newberg series consists of deep, somewhat ex- 
cessively drained soils on alluvial bottoms. These soils 
formed in recent alluvium. Slopes are 0 to 3 percent. 
The mean annual precipitation is about 42 inches, and 
the mean annual air temperature is about 53 degrees F. 

Typical pedon of Newberg fine sandy loam, about 2- 
1/2 miles northeast of Independence, NE1/4SW1/4 sec. 
14,7.8S.,R.4W.: 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, brown (10YR 5/3) dry; weak 
medium subangular blocky structure; soft, very fri- 
able, nonsticky and nonpiastic; common _ roots; 
common fine pores; slightly acid (pH 6.2); clear 
smooth boundary. 

A12—6 to 15 inches; dark brown (10YR 3/3) fine sandy 
loam and intermittent thin bands of silt loam, brown 
(10YR 5/3) dry; weak fine subangular blocky struc- 
ture; soft, very friable, slightly sticky and nonplastic; 
common roots; common fine pores; slightly acid (pH 
6.2); clear smooth boundary. 

AC—15 to 26 inches; dark yellowish brown (10YR 3/4) 
fine sandy loam and intermittent bands of fine sand, 
brown (10YR 5/3) dry; weak fine subangular blocky 
structure; soft, very friable, slightly sticky and non- 
plastic; common roots; many very fine and fine 
pores; medium acid (pH 6.0); clear smooth bound- 
ary. 

Ci—26 to 37 inches; dark yellowish brown (10YR 3/4) 
loamy fine sand, dark brown (10YR 4/3) dry; single 
grained; loose; common roots; many fine interstitial 
pores; medium acid (pH 6.0); abrupt wavy boundary. 

IIC2—37 to 60 inches; variegated dark yellowish brown 
(10YR 3/4) and dark grayish brown (10YR 4/2) fine 
sand, brown (10YR 4/3) and grayish brown (10YR 
5/2) dry; single grained; loose; common roots; many 
interstitial pores; medium acid (pH 5.8). 


The mollic epipedon is 7 to 20 inches thick. Loamy 
fine sand that is less than 50 percent fine or coarser 
sand is at a depth of 25 to 40 inches. 

The upper 10 inches of the soil has hue of 10YR, 
value of 2 or 3 moist and 4 or 5 dry, and chroma of 2 or 
3. It is fine sandy loam or loam. Below the At or Ap 
horizons, the soil has hue of 10YR or 7.5YR, value of 3 
or 4 moist and 5 or 6 dry, and chroma of mainly 3 or 4. 
At a depth below 2 or 3 feet, chroma ranges from 2 to 4. 
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Peavine series 


The Peavine series consists of moderately deep, well 
drained, gently rolling to very steep soils on hills, at an 
elevation of 700 to 1,400 feet. These soils formed in fine 
textured colluvium and residuum weathered from silt- 
stone and shale. Slopes are 3 to 75 percent. The mean 
annual precipitation is about 70 inches, and the mean 
annual air temperature is about 50 degrees F. 

Typical pedon of Peavine silty clay loam, 3 to 30 
percent, about 2-1/2 miles south of Valley Junction, 
SE1/4NE1/4 sec. 29, T.6 S., R. 7 W.: 


A1—0 to 5 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 5/3) dry; moderate fine suban- 
gular blocky and moderate fine granular structure; 
hard, friable, sticky and plastic; many fine roots: 
many fine pores; 10 percent fine siltstone fragments; 
medium acid (pH 5.6); clear smooth boundary. 

A3—5 to 10 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (5YR 5/38) dry; moderate 
fine and medium subangular blocky structure; hard, 
firm, sticky, and plastic; many fine and moderate 
roots; many fine tubular pores; 10 percent fine silt- 
stone fragments; medium acid (pH 5.5); clear 
smooth boundary. 

B1i—10 to 18 inches; reddish brown (5YR 4/4) heavy 
silty clay loam, yellowish red (5YR 5/6) dry; moder- 
ate fine subangular blocky structure; hard, firm, 
sticky and plastic; common medium and fine roots; 
many very fine pores; few fine siltstone fragments; 
very strongly acid (pH 4.8); clear smooth boundary. 

B2t—18 to 30 inches; yellowish red (5YR 4/6) clay, 
reddish yellow (5YR 6/6) dry; moderate medium su- 
bangular blocky structure parting to fine subangular 
blocky; hard, very firm, very sticky and very plastic; 
few fine roots; few thin clay films; very strongly acid 
(pH 4.6); abrupt wavy boundary. 

Cr—30 inches; yellow (10YR 7/6) partly weathered silt- 
stone; red (2.5YR 4/6) moderately thick clay coat- 
ings. 


The solum ranges from 20 to 40 inches in thickness 
and is over firm, fractured, partly consolidated siltstone 
and shale that commonly is consolidated at a depth 
below 60 inches. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 to 4 moist and 
dry. The structure is moderate or strong subangular 
blocky or granular. 

The B2t horizon has hue of 5YR or 2.5YR, value of 3 
or 4 moist and 4 or 5 dry, and chroma of 4 to 8 moist 
and dry. It is silty clay or clay. The structure is moderate 
fine, medium, and in some places coarse subangular 
blocky. Clay films range from few thin to moderately 
thick and are continuous on surfaces of peds. A few 
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weathered fine siltstone and shale fragments are scat- 
tered throughout the solum in some places. 

The C horizon is partly weathered fractured shale or 
siltstone, and the fractures are filled with clayey material. 


Philomath series 


The Philomath series consists of shallow, well drained 
soils on foothills. These soils formed in colluvium and 
residuum weathered from basic igneous rock. Slopes are 
3 to 50 percent. The mean annual precipitation is about 
50 inches, and the mean annual air temperature is about 
52 degrees F. 

Typical pedon of Philomath silty clay, 3 to 12 percent 
slopes, about 2 miles south of Willamina, NW1/4NW1/4 
sec. 13,7T.6S.,R.7W.: 


A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
silty clay, dark grayish brown (10YR 4/2) dry; strong 
very fine granular and strong very fine subangular 
blocky structure; hard, friable, very sticky and very 
plastic; many very fine roots; many very fine pores; 
5 percent coarse fragments; slightly acid (pH 6.2); 
clear wavy boundary. 

A12—4 to 7 inches; very dark brown (10YR 2/2) clay, 
very dark grayish brown (10YR 3/2) dry; moderate 
fine and very fine subangular blocky structure; very 
-hard, friable, very sticky and very plastic; many very 
fine roots; common very fine pores; 5 percent 
coarse fragments; slightly acid (pH 6.2); clear wavy 
boundary. 

A13—7 to 14 inches; very dark brown (10YR 2/2) clay, 
very dark grayish brown (10YR 3/2) dry; moderate 
medium and fine subangular blocky structure; very 
hard, friable, very sticky and very plastic; few very 
fine roots; common fine and fine pores; neutral (pH 
6.7); abrupt wavy boundary. 

Cr—14 inches; partly weathered basalt; very dark brown 
organic stains in cracks and fractures. 


The soil ranges from 12 to 20 inches in thickness. It is 
over partly weathered basalt. Coarse fragments make up 
from 5 percent to 25 percent of the profile. 

The A horizon has chroma of 1 or 2 moist or dry. It is 
silty clay or clay. The structure in the lower part of the A 
horizon ranges from fine moderate subangular blocky to 
fine moderate prismatic. 


Pilchuck series 


The Pilchuck series consists of deep, excessively 
drained and somewhat excessively drained soils on allu- 
vial bottoms subject to overflow. These soils formed in 
mixed recent alluvium. Slopes are 0 to 3 percent. The 
mean annual precipitation is about 42 inches, and the 
mean annual air temperature is about 53 degrees F. 
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The Pilchuck soils in this county have a chroma of 3 in 
the C horizon. This characteristic is outside the range of 
the Pilchuck series. Therefore, these soils are consid- 
ered as a taxadjunct to the series. 

Typical pedon of Pilchuck fine sandy loam, about 5 
miles southwest of Monmouth and 200 feet west of the 
Willamette River, SE1/4SE1/4 sec. 6, T. 9 S., R. 3 W:: 


A1i—O0 to 7 inches; dark brown ({0YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; weak medium suban- 
gular blocky structure; loose; few fine roots; few fine 
pores; slightly acid (pH 6.4); clear wavy boundary. 

\WC1—-7 to 45 inches; dark brown (10YR 3/3) loamy fine 
sand, brown (10YR 5/8) dry; massive; loose; few 
fine roots; few fine pores; pockets and lenses of fine 
sand; slightly acid (pH 6.4); abrupt wavy boundary. 

iI1C2—45 to 62 inches; very dark grayish brown (10YR 
3/2) fine sand, grayish brown (10YR 5/2) dry; single 
grained; loose; few fine pores; neutral (pH 6.6). 


Coarse fragments make up from 0 to 15 percent of the 
profile. 

The A horizon has value of 3 or 4 moist and chroma 
of 2 or 3 moist. 

The C horizon has value of 3 or 4 moist and chroma 
of 2 or 3 moist. It is loamy fine sand or sand. 


Rickreall series 


The Rickreall series consists of shallow, weil drained 
soils on foothills. These soils formed in colluvium and 
residuum weathered from sedimentary bedrock. Slopes 
are 3 to 75 percent. The mean annual precipitation is 
about 42 inches, and the mean annual air temperature is 
about 53 degrees F. 

Typical pedon of Rickreall silty clay loam, 3 to 12 
percent slopes, about 4-1/2 miles northeast of Dallas, 
NE1/4N1/4 sec. 11, T. 7 S., R. 5 W.: 


Ap—0 to 5 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (7.5YR 5/4) dry; weak 
medium and coarse subangular blocky structure; 
slightly hard, firm, sticky and slightly plastic; many 
fine and very fine roots; many very fine interstitial 
pores; strongly acid (pH 5.4); clear smooth bound- 


ary. 
B21t—5 to 8 inches; dark reddish brown (SYR 3/4) silty 
clay, reddish brown (5YR 4/4) dry; moderate fine 
and medium subangular blocky structure; hard, firm, 
sticky and plastic; many very fine and fine roots; 
many very fine and fine tubular pores; few thin clay 
films; strongly acid (pH 5.2); clear smooth boundary. 
B22t—8 to 12 inches; reddish brown (5YR 4/4) clay, 
reddish brown (5YR 5/4) dry; moderate fine and 
medium subangular blocky structure; very hard, very 
firm, very sticky and very plastic; common very fine 
roots; many very fine and fine tubular pores; 


136 


common moderately thick clay films on peds and in 
pores; strongly acid (pH 5.2); clear smooth bound- 
ary. 

B238t—-12 to 17 inches; yellowish red (5YR 4/6) clay, 
yellowish red (5YR 5/6) dry; moderate medium su- 
bangular blocky structure; very hard, very firm, very 
sticky and very plastic; common fine roots; many 
very fine tubular pores; common moderately thick 
clay films; 15 percent, by volume, yellowish brown 
weathered pebbles; very strongly acid (pH 5.0); 
abrupt wavy boundary. 

Cr—17 to 19 inches; partly weathered siltstone; a few 
tongues of soil material from the B23t extend into 
fractures; many thick yellowish red (6YR 4/6) clay 
films on fragments. 


The thickness of the solum and depth to the paralithic 
contact ranges from 12 to 20 inches. 

The A horizon has hue of 7.5YR and 5YR, value of 2 
to 4 moist and 3 to 5 dry, and chroma of 2 to 4 moist 
and 3 or 4 dry. 

The Bt horizon has hue of 7.5YR and 5YR, value of 3 
or 4 moist and 4 or 5 dry, and chroma of 4 to 6 moist 
and dry. It ranges from silty clay to clay and is 40 to 50 
percent clay. 


Ritner series 


The Ritner series consists of moderately deep, well 
drained soils on hilly and steep foothills of mountainous 
areas. These soils formed in cobbly colluvium weathered 
from basic igneous rock. Slopes are 3 to 60 percent. The 
mean annual precipitation is about 50 inches, and the 
mean annual air temperature is about 53 degrees F. 

Typical pedon of Ritner gravelly silty clay loam, 12 to 
30 percent slopes, about 2.3 miles southwest of West 
Salem, SW1/4NE1/4 sec. 30, T. 7 S., R. 4 W:: 


A1i—O to 6 inches; dark reddish brown (SYR 3/3) gravel- 
ly silty clay loam, reddish brown (5YR 4/3) dry; 
strong fine and very fine subangular blocky structure; 
hard, friable, sticky and plastic; many medium and 
fine roots; many very fine tubular pores; 20 percent 
medium to large pebbles; medium acid (pH 5.8); 
clear smooth boundary. 

Bi—6 to 14 inches; dark reddish brown (SYR 3/4) grav- 
elly heavy silty clay loam, reddish brown (5YR 4/3) 
dry; strong fine and very fine subangular blocky 
structure; hard, friable, sticky and plastic; common 
medium roots; many very fine tubular pores; 20 per- 
cent pebbles and 10 percent cobbles; medium acid 
(pH 5.8); clear smooth boundary. 

B21—14 to 26 inches; dark reddish brown (SYR 3/4) 
gravelly silty clay, reddish brown (SYR 4/4) dry; 
moderate fine and very fine subangular blocky struc- 
ture; hard, firm, very sticky and plastic; few medium 
and fine roots; common very fine tubular pores; 25 


SOIL SURVEY 


percent pebbles and 20 percent cobbles; strongly 
acid (pH 5.4); clear wavy boundary. 

B22—26 to 38 inches; dark reddish brown (5YR 3/4) 
very cobbly silty clay, reddish brown (5YR 4/4) dry; 
moderate fine and very fine subangular blocky struc- 
ture; hard, firm, very sticky and very plastic; few 
medium and fine roots; few very fine tubular pores; 
40 percent cobbles and 20 percent stones; dark 
reddish brown (5YR 3/3) coatings on peds; strongly 
acid (pH 5.2); abrupt wavy boundary. 

R—38 inches; fractured basalt; few thin tongues of soil 
material from the B22 horizon in fractures; about 20 
to 30 percent of the bedrock fragments have partly 
weathered surfaces. 


The underlying fractured bedrock is at a depth of 20 to 
40 inches. Coarse fragments make up from 10 to 30 
percent of the A and B1 horizons and 35 to 75 percent 
of the B2 horizon. The amount increases with depth. 
Coarse fragments range from pebbles to stones in size. 
An ochric epipedon that has a moist chroma of 4 is at a 
depth of less than 10 inches. 

The A horizon has hue of 10YR, 7.5YR, or 5YR; value 
of 2 or 3 moist; and chroma of 2 to 4 moist and 3 or 4 
dry. Structure is strong very fine subangular blocky or 
strong fine granular. 

The B2 horizon has hue of 5YR or 2.5YR, value of 3 
or 4 moist, and chroma of 4 to 6 moist and dry. it is clay, 
silty clay, or heavy silty clay loam and is 35 to 50 per- 
cent clay. Structure is weak or moderate fine to medium 
subangular blocky. 


Salkum series 


The Salkum series consists of deep, well drained soils 
on high gravelly terraces. These soils formed in fine 
textured alluvium. Slopes are 2 to 12 percent. The mean 
annua! precipitation is about 50 inches, and the mean 
annual air temperature is about 52 degrees F. 

Typical pedon of Salkum silty clay loam, 6 to 12 per- 
cent slopes, about 2 miles south of the Pleasant Hill 
Cemetery, SW1/4SE1/4 sec. 14, T. 7 S., R. 6 W.: 


A11—0 to 7 inches; dark reddish brown (5YR 3/3) silty 
clay loam, reddish brown (5YR 5/4) dry; moderate 
fine granular structure; hard, friable, slightly sticky 
and plastic; many very fine roots; many very fine 
pores; medium acid (pH 5.9); clear smooth bound- 
ary. 

A12—7 to 12 inches; reddish brown (5YR 3/3) heavy 
silty clay loam, reddish brown (5YR 5/4) dry; moder- 
ate fine and medium subangular blocky structure; 
hard, friable, sticky and plastic; many very fine roots; 
many fine and very fine pores; medium acid (pH 
5.8); clear smooth boundary. 

Bi—12 to 17 inches; dark reddish brown (5YR 3/4) silty 
clay, reddish brown (5YR 5/4) dry; moderate fine 
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and medium subangular blocky structure; hard, fri- 
able, very sticky and very plastic; many roots; many 
fine and very fine pores; medium acid (pH 5.7); clear 
wavy boundary. 

B21t—17 to 26 inches; dark reddish brown (5YR 3/4) 
silty clay, reddish brown (5YR 5/4) dry; moderate 
fine and medium subangular blocky structure; very 
hard, friable, very sticky and very plastic; common 
roots; common fine and very fine pores; few thin 
clay films on faces of peds and in pores; medium 
acid (pH 5.6); clear smooth boundary. 

B22t—26 to 37 inches; reddish brown (5YR 4/4) ciay, 
light reddish brown (5YR 6/4) dry; moderate fine 
and medium subangular blocky structure; very hard, 
very friable, very sticky and very plastic; few very 
fine roots; common fine and very fine pores; few fine 
and medium yellowish red (5YR 5/8) variegations; 
common moderately thick clay films on faces of 
peds and in pores; strongly acid (pH 5.3); clear wavy 
boundary. 

C—37 to 49 inches; variegated strong brown (7.5YR 
5/8) dark brown (7.5YR 4/2) red (2.5YR 4/6), pink- 
ish gray (7.5YR 6/2) silty clay; massive; hard, friable, 
very sticky and very plastic; many very fine pores; 
few moderately thick red (2.5YR 5/6) clay films in 
pores; common medium and fine black stains; very 
strongly acid (pH 5.0); clear wavy boundary. 

lIC—49 to 60 inches; yellowish red (5YR 4/6), weath- 
ered and partly weathered gravel yellowish red (5YR 
5/8) dry; massive; very firm; common medium black 
stains; common medium accumulations of yellowish 
red (5YR 4/6) alluvial clay. 


Weathered gravel is at a depth of 40 to 60 inches. 

The A horizon has hue of 7.5YR or 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 and 3 moist or 
dry. 
The B2t horizon has value of 3 to 5 moist and 5 or 6 
dry. The weathered gravel in the C horizon can be cut 
with a knife. 

On terraces at lower elevations, the B horizon is 10 to 
30 percent hard, partly weathered gravel. The underlying 
gravel in the substratum is partly weathered and hard. 


Santiam series 


The Santiam series consists of deep, moderately well 
drained soils on terraces above the main Willamette 
Valley floor. These soils formed in silty alluvium over 
older clayey alluvium. Slopes are 0 to 20 percent. The 
mean annual precipitation is about 42 inches, and the 
mean annual air temperature is about 53 degrees F. 

Typical pedon of Santiam silt loam, 6 to 15 percent 
slopes, about 1 mile southeast of Monmouth, on County 
Road No. 848, NE1/4SW1/4 sec. 31, T. 8 S., R. 4 W:: 
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A11—0 to 4 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
very fine subangular blocky and moderate fine 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; many fine roots; many fine inter- 
stitial pores; medium acid (pH 5.6); clear smooth 
boundary. 

A12—4 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/8) dry; moderate very fine 
and fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine roots; many very fine and fine interstitial pores; 
medium acid (pH 5.6); clear smooth boundary. 

A13—8 to 17 inches; dark brown (10YR 3/3) heavy silt 
loam, brown (10YR 5/3) dry; moderate medium and 
coarse subangular blocky structure parting to fine 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; common fine roots; 
common very fine tubular pores; few light gray silt 
coatings on peds; medium acid (pH 5.6); clear 
smooth boundary. 

B1—17 to 24 inches; dark brown (10YR 3/3) silty clay 
loam, pale brown (10YR 6/8) dry; few fine distinct 
yellowish brown (10YR 5/6) and dark grayish brown 
(10YR 4/2) mottles; moderate medium and coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; common fine roots; common very fine tubu- 
lar pores; few light gray silt coatings on peds; 
strongly acid (pH 5.4); clear smooth boundary. 

B21t—24 to 29 inches; dark brown (10YR 4/3) heavy 
silty clay loam, pale brown (10YR 6/3) dry; few fine 
dark grayish brown (10YR 4/2) and yellowish brown 
(10YR 5/4) mottles; moderate medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots; common very fine tubular pores; common 
thin clay films; common light gray coatings on peds; 
strongly acid (pH 5.2); clear smooth boundary. 

B22t—29 to 34 inches; dark brown (10YR 4/3) heavy 
silty clay loam, light gray (10YR 7/2) dry; many fine 
and medium distinct grayish brown (10YR 5/2) and 
yellowish brown (10YR 5/6) mottles; moderate fine 
and medium subangular blocky structure; hard, firm, 
sticky and plastic; few fine roots; common very fine 
tubular pores; many light gray coatings on peds; 
many moderately thick clay films; few very fine shot; 
strongly acid (pH 5.2); abrupt smooth boundary. 

lIC1—34 to 40 inches; grayish brown (10YR 5/2) clay, 
very pale brown (10YR 7/3) dry; few fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
prismatic structure; very hard, very firm, very sticky 
and very plastic; few very fine pores; few slicken- 
sides; few very fine shot; strongly acid (pH 5.2); 
clear smooth boundary. 

lC2—40 to 60 inches; dark brown (10YR 4/3) clay, light 
yellowish brown (10YR 6/4) dry; massive; very hard, 
very firm, very sticky and very plastic; few slicken- 
sides; few fine shot; strongly acid (pH 5.2). 
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Mottles that have chroma of 2 or less are at a depth 
of less than 30 inches. 

The A horizon has hue of 10YR, value of 3 or 4 moist, 
and chroma of 2 or 3 moist and dry. 

The B2t horizon has hue of 10YR, value of 3 or 4 
moist, and chroma of 2 to 4 moist and dry. It is silty clay 
loam, silty clay, or clay, and the weighted average of clay 
is 35 to 42 percent. Structure ranges from weak to mod- 
erate prismatic to moderate subangular blocky. Peds are 
commonly coated with clean silt and very fine sand. 


Slickrock series 


The Slickrock series consists of deep, well drained 
soils on mountainous uplands. These soils formed in 
colluvium or residuum weathered from sedimentary rock. 
Slopes are 3 to 50 percent. The mean annual precipita- 
tion is about 100 inches, and the mean annual air tem- 
perature is about 49 degrees F. 

Typical pedon of Slickrock gravelly loam, 3 to 25 per- 
cent slopes, about 5 miles southeast of Valsetz, 
SE1/4SE1/4 sec. 32, T.9 S., R. 7 W.: 


O1—1 inch to 0; litter of needles, leaves, and twigs; 
abrupt smooth boundary. 

A11—0 to 7 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, brown (10YR 5/3) dry; strong very 
fine and fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; many fine and 
medium roots; many fine and very fine pores; 25 
percent fine pebbles and/or concretions; very 
strongly acid (pH 4.8); clear smooth boundary. 

A12—7 to 15 inches; very dark grayish brown (10YR 
3/2) gravelly loam, brown (10YR 5/3) dry; moderate 
fine granular and moderate fine subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
many fine and medium roots; common very fine 
pores; 25 percent fine pebbles and/or concretions; 
very strongly acid (pH 4.8); clear smooth boundary. 

B21—15 to 27 inches; dark brown (10YR 3/3) graveily 
loam, brown (10YR 5/3) dry; moderate very fine and 
fine subangular blocky structure; slightly hard, fri- 
able, slightly sticky and slightly plastic; many fine 
and medium roots; common very fine pores; 20 per- 
cent fine pebbles; very strongly acid (pH 4.7); clear 
smooth boundary. 

B22—27 to 37 inches; brown (10YR 4/3) gravelly heavy 
loam, brown (10YR 5/3) dry; moderate medium su- 
bangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common fine and 
medium roots; common very fine pores; 15 percent 
pebbles; very strongly acid (pH 4.6); clear smooth 
boundary. 

B23—37 to 49 inches; dark yellowish brown (10YR 4/6) 
gravelly clay loam, yellowish brown (10YR 5/6) dry; 
moderate medium subangular blocky structure; hard, 
firm, slightly sticky, and slightly plastic; few roots; 
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common very fine pores; 15 percent fine sandstone 
pebbles; very strongly acid (pH 4.7); clear smooth 
boundary. 

B3—49 to 65 inches; dark yellowish brown (10YR 4/6) 
gravelly clay loam, yellowish brown (10YR 5/6) dry; 
hard, firm, sticky and plastic; few roots; common 
very fine pores; 30 percent fine sandstone pebbles; 
very strongly acid (pH 4.6). 


The A horizon has a chroma of 2 or 3 moist and a 
value of 4 or & dry. It ranges from gravelly loam to 
gravelly silty clay loam. It is 15 to 35 percent coarse 
fragments. 

The B horizon ranges from 10YR to 7.5YR in hue. It is 
gravelly loam, gravelly clay loam, or gravelly silty clay 
loam. It is 10 to 35 percent coarse fragments. 


Steiwer series 


The Steiwer series consists of moderately deep, well 
drained soils on low foothills. These soils formed in ma- 
terial weathered from sedimentary bedrock. Slopes are 3 
to 50 percent. The mean annual precipitation is about 50 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Steiwer silt loam, 3 to 12 percent 
slopes, in the Baskett Slough wildlife refuge on county 
road No. 752, NW1/4NE1/4 sec. 11, 7. 7 S., R. 5 W:: 


A11—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular and subangular blocky structure; slight- 
ly hard, very friable, slightly sticky and slightly plas- 
tic; many fine roots; many fine interstitial pores; 
medium acid (pH 5.6); clear smooth boundary. 

Ai2—7 to 15 inches; very dark grayish brown (10YR 
3/2) heavy silt loam, grayish brown (10YR 5/2) dry; 
moderate fine and medium subangular blocky struc- 
ture; slightly hard, friabie, slightly sticky and slightly 
plastic; common fine roots; many very fine tubular 
pores; strongly acid (pH 5.4); gradual smooth bound- 
ary. 

B21—15 to 19 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
moderate fine and medium subangular blocky struc- 
ture; hard, firm, sticky and plastic; common fine 
roots; many fine and very fine pores; strongly acid 
(pH 5.4); clear smooth boundary. 

B22—19 to 26 inches; dark brown (10YR 4/3) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate fine 
and medium subangular blocky structure; hard, firm, 
sticky and plastic; common fine roots; common very 
fine tubular pores; few thin coatings on peds; few 
siltstone fragments, strongly acid (pH 5.2); abrupt 
wavy boundary. 
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Cr—26 to 30 inches; very pale brown (10YR 7/3) partly 
weathered siltstone; reddish brown coatings on sur- 
faces of siltstone. 


Thickness of the solum and depth to partly consoli- 
dated bedrock ranges from 20 to 40 inches. The mollic 
epipedon is 10 to 20 inches thick. 

The A horizon has value of 2 or 3 moist and 4 or 5 dry 
and chroma of 2 or 3 moist and dry. It is silt loam or silty 
clay loam. 

The B horizon has value of 3 or 4 moist and 5 or 6 dry 
and chroma of 2 to 4 moist and dry. It is silty clay loam 
and is 27 to 35 percent clay. 


Suver series 


The Suver series consists of deep, somewhat poorly 
drained, gently sloping to steep soils on uplands. These 
soils formed in fine textured colluvium and residuum 
weathered from sedimentary bedrock. Slopes are 3 to 30 
percent. The mean annual precipitation is about 50 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Suver silty clay loam, 3 to 12 percent 
slopes, 1/2 mile south of Dallas on county road No. 
8519, NE1/4SE1/4 sec. 5, T.8S.,R.5 W.: 


Ap—0 to 6 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 5/2) dry; moderate very fine 
and fine granular and subangular blocky structure; 
slightly hard, friable, slightly sticky and plastic; many 
very fine roots; many very fine interstitial pores; 
medium acid (pH 5.6); clear smooth boundary. 

A12—6 to 11 inches; dark brown (7.5YR 3/2) silty clay 
loam, brown (7.5YR 5/2) dry; moderate medium and 
coarse subangular blocky structure; slightly hard, fri- 
able, sticky and plastic; many very fine and fine 
roots; common very fine tubular pores; medium acid 
(pH 5.6); clear smooth boundary. 

B21t—11 to 15 inches; brown (7.5YR 4/4) heavy silty 
clay, light brown (7.5YR 5/4) dry; few fine distinct 
red (2.5YR 4/6) and gray (SYR 5/1) motties; moder- 
ate very fine and fine subangular blocky structure; 
hard, firm, very sticky, and very plastic; many fine 
roots; common very fine tubular pores; few thin clay 
films; strongly acid (pH 5.4); clear smooth boundary. 

B22t—15 to 20 inches; reddish brown (5YR 4/4) clay, 
reddish brown (SYR 5/3) dry; many medium distinct 
dark red (2.5YR 3/6) and reddish gray (5YR 5/2) 
mottles; moderate very fine and fine subangular 
blocky structure; very hard, very firm, very sticky and 
very plastic; common very fine tubular pores; many 
moderately thick clay films; strongly acid (pH 5.4); 
clear smooth boundary. 

B3t—20 to 28 inches; grayish brown (10YR 5/2) clay, 
light brownish gray (10YR 6/2) dry; many medium 
and large distinct red (2.5YR 4/6 and 4/8) mottles; 
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moderate medium and coarse subangular blocky 
structure; very hard, very firm, very sticky and very 
plastic; few very fine tubular pores; many intersect- 
ing slickensides; strongly acid (pH 5.2); abrupt wavy 
boundary. 

C1—28 to 34 inches; light olive gray (56YR 6/2) clay, light 
gray (10YR 7/2) dry; many fine and medium promi- 
nent red (2.5YR 4/6 and 4/8) mottles; massive; very 
hard, very firm, very sticky and very plastic; few 
nonintersecting slickensides; 15 percent strong 
brown (7.5YR 5/6) weathered 2- to 5-millimeter silt- 
stone fragments; strongly acid (pH 5.2); clear 
smooth boundary. 

C2—34 to 42 inches; pale brown (10YR 6/3) clay, light 
gray (10YR 7/2) dry; few fine prominent red (2.5YR 
4/6) mottles; massive; very hard, very firm, very 
sticky, and very plastic; 40 percent strong brown 
(7.5YR 5/6) weathered 2- to 20-millimeter siltstone 
fragments; very strongly acid (pH 5.0). 

Cr—42 inches; partly weathered sedimentary bedrock. 


Depth to bedrock and paralithic contact is 40 to 60 
inches. 

The A horizon has hue of 10YR to 5YR, value of 2 or 
3 moist and 4 or 5 dry, and chroma of 2 or 3 moist and 2 
to 4 dry. It is silt loam or silty clay loam. 

The B2t horizon has hue of 7.5YR to 2.5YR, value of 4 
or 5 moist and 5 to 7 dry, and chroma of 3 or 4 moist 
and dry. The gray and red mottles range from few fine to 
many large and are distinct or prominent. This horizon is 
silty clay or clay. Structure is moderate or strong suban- 
gular blocky or prismatic. Motiles that have chroma of 2 
or less are in the upper 10 inches of the Bt horizon. 

The C horizon ranges from 60 to 70 percent clay. 
Weathered sedimentary rock fragments that are easily 
crushed range from few to 20 percent in the upper part 
of the C horizon and from 20 to 40 percent in the lower 
part. 


Trask series 


The Trask series consists of moderately deep, well 
drained soils on steep and mountainous uplands. These 
soils formed in shaly residuum and colluvium weathered 
from sedimentary rock. Slopes are 3 to 90 percent. The 
mean annual precipitation is about 105 inches, and the 
mean annual air temperature is about 50 degrees F. 

Typical pedon of Trask shaly loam, 3 to 30 percent 
slopes, about 1-1/4 miles south of Blackrock, 
NW1/4NE1/4 sec. 26, T. 8 S., R. 7 W.: 


A1i1—O to 7 inches; very dark grayish brown (10YR 3/2) 
shaly loam, brown (10YR 5/3) dry; moderate very 
fine granular structure; soft, very friable, slightly 
sticky and slightly plastic; many fine roots; many 
interstitial pores; 20 percent fine shale fragments 
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and concretions; very strongly acid (pH 5.0); clear 
smooth boundary. 

A12—7 to 12 inches; very dark brown (10YR 3/4) very 
shaly loam, brown (10YR 5/3) dry; very fine and fine 
granular and moderate very fine subangular blocky 
structure; soft, friable, slightly sticky and_ slightly 
plastic; many fine roots; many fine pores; 45 percent 
fine shale fragments; very strongly acid (pH 4.8); 
clear smooth boundary. 

B21—12 to 20 inches; dark yellowish brown (10YR 4/4) 
very shaly heavy loam, pale brown (10YR 7/3) dry; 
moderate very fine subangular blocky and moderate 
very fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; common fine and 
medium roots; many fine and very fine pores; 55 
percent fine shale fragments; very strongly acid (pH 
4.6); clear smooth boundary. 

C1—20 to 31 inches; yellowish brown (10YR 5/4) very 
shaly heavy loam, light yellowish brown (10YR 7/3) 
dry; moderate fine and medium subangular blocky 
structure; slightly hard, friable, sticky and _ slightly 
plastic; common roots; many fine pores; 65 percent 
shale fragments (mostly 2 inches by 4 inches and 3 
inches py 4 inches); very strongly acid (pH 4.6); 
abrupt wavy boundary. 

C2r—31 to 40 inches; very pale brown (10YR 7/3) partly 
weathered shale; yellowish brown (10YR 5/6) coat- 
ings; fractures are less than 4 inches apart on hori- 
zontal plane. 


Bedrock is at a depth of 20 to 40 inches. The umbric 
epipedon is less than 10 inches thick. The soil generally 
is moist, but it is dry between depths of 4 and 12 inches 
for less than 45 consecutive days. 

The A horizon has hue of 10YR or 7.5YR and value of 
2 or 3 moist and dry. The structure is moderate or strong 
granular or subangular blocky. This horizon is 35 to 75 
percent shale rock fragments. 

The B2 horizon has hue of 7.5YR and 10YR, value of 
3 to 5 moist and 5 to 7 dry, and chroma of 3 to 6. It is silt 
loam, loam, or silty clay loam and is 20 to 30 percent 
clay. It is 50 to 75 percent rock fragments. 

The Ci horizon is 65 to 85 percent shale and siltstone 
rock fragments intermingled with shale material that is 
similar to that of the B2 horizon. The underlying shale or 
siltstone is partly consolidated and fractured to a depth 
of 40 inches or more. 


Valsetz series 


The Valsetz series consists of moderately deep, well 
drained soils on mountainous uplands in the Coast 
Range. These soils formed in gravelly and cobbly residu- 
um and colluvium weathered from igneous rocks. Slopes 
are 3 to 90 percent. The mean annual precipitation is 
about 120 inches, and the mean annual air temperature 
is about 43 degrees F. 
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Typical pedon of Valsetz stony loam, 50 to 75 percent 
slopes, about 2 miles southwest of Laurel Mountain, 
SW1/4SW1/4 sec. 6, T. 8 S., R. 7 W.: 


O1—1 inch to 0; duff and litter. 

A1—0 to 4 inches; dark reddish brown (5YR 3/4) stony 
loam, reddish brown (5YR 5/4) dry; moderate fine 
and very fine subangular blocky structure; soft, fri- 
able, slightly sticky and slightly plastic; many 
medium roots; many very fine pores; 30 percent 
rock fragments (15 percent pebbles, 10 percent 
cobbles, and 5 percent stones); very strongly acid 
(pH 5.0); clear wavy boundary. 

B21—4 to 14 inches; reddish brown (5YR 4/4) very 
gravelly loam, reddish brown (5YR 5/4) dry; weak 
fine and medium subangular blocky structure; slight- 
ly hard, friable, slightly sticky and slightly plastic; 
many medium roots; common very fine pores; 55 
percent rock fragments (385 percent pebbles, 10 per- 
cent cobbles, and 10 percent stones); very strongly 
acid (pH 4.8); clear wavy boundary. 

B22—14 to 24 inches; strong brown (7.5YR 5/6) very 
gravelly heavy loam, reddish yellow (5YR 6/6) dry; 
hard, friable, sticky and plastic; weak fine subangular 
blocky structure; common medium roots; many fine 
pores; 70 percent rock fragments (40 percent peb- 
bles, 20 percent cobbles, 10 percent stones); very 
strongly acid (pH 4.8); abrupt wavy boundary. 

R—24 inches; fractured gabbro; a few thin intrusions of 
fines in the interstices. 


Depth to bedrock and lithic contact ranges from 20 to 
40 inches. These soils are from -.30 to 80 percent rock 
fragments; from 15 to 30 percent cobbies and stones; 
and from 15 to 60 percent pebbles. The amount of 
stones on the surface layer ranges from 1 to 10 percent. 

The A horizon has hue of 7.5YR or 5YR, value of 3 
moist and 5 or 6 dry, and chroma of 3 or 4 moist and 4 
dry. 
The B horizon has hue of 7.5YR or 5YR, value of 4 or 
5 moist and 5 or 6 dry, and chroma of 4 to 6 moist and 
dry. It is loam to clay loam and is 20 to 30 percent clay. 

Bedrock is gabbro, andesite, and diorite. 


Waldo series 


The Waldo series consists of deep, poorly drained 
soils on narrow flood plains and low terraces. These 
soils formed in silty and clayey alluvium from mixed, but 
dominantly basic igneous material. Slopes are 0 to 3 
percent. The mean annual precipitation is about 50 
inches, and the mean annual air temperature is about 53 
degrees F. 

Typical pedon of Waldo silty clay loam, about 1 mile 
east of Airlie, NW1/4NW1/4 sec. 33, T. 9 S., R. 5 W:: 
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Ap—0O to 8 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; many 
fine prominent strong brown (7.5YR 5/8) mottles; 
hard, firm, slightly sticky and slightly plastic; many 
very fine interstitial pores; slightly acid (pH 5.2); 
abrupt smooth boundary. 

A12g—8 to 13 inches; very dark gray (10YR 3/1) heavy 
silty clay loam, gray (10YR 5/1) dry; many medium 
prominent yellowish red (6YR 5/8) mottles; moder- 
ate medium subangular blocky structure; hard, firm, 
sticky and plastic; many very fine roots; many fine 
and medium tubular pores; few fine black concre- 
tions; strongly acid (pH 5.2); clear smooth boundary. 

Big—13 to 19 inches; dark gray (10YR 4/1) silty clay, 
gray (10YR 6/1) dry; many medium prominent yel- 
lowish red (5YR 5/6) and strong brown (7.5YR 5/6) 
mottles; weak medium prismatic and moderate 
medium subangular blocky structure; hard, firm, very 
sticky and very plastic; common very fine roots; 
many fine and medium tubular pores; many medium 
black concretions; strongly acid (pH 5.4); gradual 
smooth boundary. 

B22g—19 to 40 inches; dark gray (10YR 4/1) silty clay, 
gray (10YR 6/1) dry; many coarse prominent yellow- 
ish red (5YR 5/6) mottles; moderate medium pris- 
matic structure; very hard, very firm, very sticky and 
very plastic; common very fine roots; common very 
fine tubular pores; common light gray (10YR 7/2) 
sand coatings on peds; strongly acid (pH 5.4); clear 
smooth boundary. 

B3g—40 to 50 inches; dark grayish brown (2.5Y 4/2) 
silty clay, light brownish gray (2.5Y 6/2) dry; 
common medium and coarse prominent yellowish 
red (5YR 5/6) mottles; weak coarse prismatic struc- 
ture parting to weak medium subangular blocky; very 
hard, very firm, very sticky and very plastic; few very 
fine roots; common very fine tubular pores; few fine 
black concretions; strongly acid (pH 5.4); clear 
smooth boundary. 

Cg—50 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; common 
coarse prominent yellowish brown (10YR 5/6) mot- 
tles; massive; hard, firm, very sticky and very plastic; 
medium acid (pH 5.6). 


The solum ranges from 30 to 50 inches in thickness. 

The A horizon has hue of 10YR or 7.5YR and chroma 
of 1 or 2 moist. Structure is strong to weak granular and 
very fine subangular blocky. 

The B horizon has hue of N, 2.5Y, 5Y or 10YR, and 
moist value of 3 or 4 in the upper part and 4 or 5 in the 
lower part. It is clay or silty clay. Structure is moderate to 
weak prismatic and weak to moderate subangular and 
angular blocky. 
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Wapato series 


The Wapato series consists of poorly drained, nearly 
level soils on flood plains. These soils formed in mixed 
alluvium. Slopes are 0 to 3 percent. The mean annual 
precipitation is about 50 inches, and the mean annual air 
temperature is about 53 degrees F. 

Typical pedon of Wapato silty clay loam, about 2 miles 
north of Independence, SE1/4SE1/4 sec. 10, T. 8 S., R. 
4W.: 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; few 
fine distinct dark brown (7.5YR 4/4) mottles; moder- 
ate fine and medium subangular blocky structure; 
hard, friable, slightly sticky and plastic; few very fine 
roots; common very fine interstitial pores; slightly 
acid (pH 6.2); abrupt smooth boundary. 

A12—8 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; many fine distinct strong brown (7.5YR 5/6) and 
dark gray (10YR 4/1) mottles; moderate fine and 
medium subangular blocky and fine granular struc- 
ture; hard, friable, sticky and plastic; few very fine 
roots; many very fine and fine tubular pores; slightly 
acid (pH 6.2); clear wavy boundary. 

B21g—15 to 24 inches; dark grayish brown (10YR 4/2) 
silty clay loam, light brownish gray (10YR 6/2) dry; 
many fine and medium distinct reddish brown (5YR 
4/4) and strong brown (7.5YR 5/6) mottles; moder- 
ate fine subangular blocky structure; hard, friable, 
sticky and plastic; few very fine roots; many very 
fine tubular pores; slightly acid (pH 6.4); gradual 
wavy boundary. 

B22g—24 to 31 inches; dark gray (N 4/ ) silty clay loam, 
gray (N 6/ ) dry; many medium and coarse distinct 
strong brown (7.5YR 5/6) mottles; moderate fine 
subangular blocky structure; hard, firm, sticky and 
plastic; many very fine tubular pores; medium acid 
(pH 6.0); gradual wavy boundary. 

B23g—31 to 39 inches; dark gray (10YR 4/1) silty clay 
loam, light grayish brown (10YR 6/2) dry; many fine 
and medium distinct yellowish brown (7.5YR 5/6) 
mottles; moderate fine and very fine subangular 
blocky structure; hard, firm, sticky and plastic; many 
very fine and few fine and medium tubular pores; 
medium acid (pH 6.0); gradual wavy boundary. 

B3g—39 to 60 inches; gray (10YR 5/1) silty clay loam, 
light grayish brown (10YR 6/2) dry; many medium 
and coarse distinct strong brown (7.5YR 5/6) and 
yellowish red (5YR 4/6) mottles; weak fine subangu- 
lar blocky structure; hard, friable, sticky and plastic; 
no roots; many very fine and fine pores; medium 
acid (pH 6.0). 
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The A horizon has value of 2 or 3 moist and 4 or 5 
dry. Motiles are throughout the A horizon or are only in 
the lower part. 

The B horizon has value mainly of 4 or 5 moist, 
chroma of 1 or 2, and hue of 10YR or 2.5Y. The upper 
part of the B horizon has value of 3 in some places. The 
lower part of the B horizon is stratified thin layers of silt 
loam or loam in some places. 


Willakenzie series 


The Willakenzie series consists of moderately deep, 
well drained soils on low foothills. These soils formed in 
colluvium and residuum weathered from sedimentary 
rock. Slopes are 2 to 45 percent. The mean annual 
precipitation is about 45 inches, and the mean annual air 
temperature is about 53 degrees F. 

Typical pedon of Willakenzie silty clay loam, 2 to 12 
percent slopes, 3 miles southwest of Dallas on County 
Road No. 848, NE1/4NE1/4 sec. 18, T. 8 S., R. 5 W:: 


Ap—O to 8 inches; dark reddish brown (5YR 3/3) silty 
clay loam, brown (7.5YR 5/4) dry; moderate fine 
and medium subangular blocky and moderate fine 
granular structure; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; many very fine 
interstitial pores; medium acid (pH 5.6); clear smooth 
boundary. 

B1—8 to 13 inches; dark reddish brown (5YR 3/4) silty 
clay loam, brown (7.5YR 5/4) dry; moderate coarse 
and medium subangular blocky structure parting to 
moderate fine subangular blocky; hard, firm, sticky 
and plastic; common fine roots; many fine and very 
fine tubular pores; few thin coatings on peds; 
medium acid (pH 5.6); clear smooth boundary. 

B21t—13 to 19 inches; dark reddish brown (5YR 3/4) 
silty clay loam, brown (7.5YR 5/4) dry; moderate 
fine and medium subangular blocky structure; hard, 
firm, sticky and plastic; few roots; many very fine 
tubular pores; few thin clay films; medium acid (pH 
5.4); clear smooth boundary. 

B22t—19 to 26 inches; dark reddish brown (5YR 3/4) 
silty clay loam, brown (7.5YR 5/4) dry; moderate 
fine and medium subangular blocky structure; hard, 
firm, sticky and plastic; few roots; many very fine 
tubular pores; few thin clay films; medium acid (pH 
5.4); clear smooth boundary. 

B28t—26 to 33 inches; dark reddish brown (SYR 3/4) 
silty clay loam, strong brown (7.5YR 5/6) dry; weak 
medium and coarse subangular blocky structure; 
hard, firm, very sticky and very plastic; few fine 
roots; many very fine tubular pores; common thin 
clay films; few fine weathered siltstone fragments; 
medium acid (pH 5.4); abrupt wavy boundary. 

Cr—33 inches; very pale brown (10YR 8/3) partly weath- 
ered siltstone; thick dark red (10YR 3/6) clay films 
on siltstone fragments. 


SOIL SURVEY 


The paralithic contact of siltstone and sandstone bed- 
rock is at a depth of 20 to 40 inches, and 30 to 40 
inches is the most common depth. Hue in the solum 
generally is 7.5YR, but it ranges to 5YR in the lower part 
of the B horizon and 10YR in the A horizon. 

The A horizon has value of 2 or 3 moist and chroma 
of 2 or 3 moist and dry. 

The Bt horizon has value of 5 or 6 dry and chroma of 
4 to 6 dry throughout. Chroma is 4 moist in the upper 
part and 4 to 6 moist in the lower part. It is clay loam or 
silty clay loam and is 27 to 35 percent clay. The upper 
20 inches of the argillic horizon is less than 15 percent 
coarser than very fine sand. Clay films range from few to 
many and thin in the B2t horizon, and commonly 
become thick and continuous in the fractures of the 
bedrock. 


Willamette series 


The Willamette series consists of deep, well drained 
soils on broad terraces above the flood plain. These 
soils formed in silty alluvium. Slopes are 0 to 20 percent. 
Elevations are 170 to 300 feet. The mean annual precipi- 
tation is about 42 inches, and the mean annual air tem- 
perature is about 53 degrees F. 

Typical pedon of Willamette silt loam, 0 to 3 percent 
slopes, about 2 miles northeast of Suver, NW1/4 sec. 
28,7.9S.,R.4W.: 


Ap—O to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, brown (10YR 5/3) dry; moderate fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine roots; many 
very fine interstitial pores; medium acid (pH 6.0); 
abrupt smooth boundary. 

A12—-10 to 18 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; moder- 
ate fine granular and fine subangular blocky struc- 
ture; slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many very fine and 
medium interstitial pores; medium acid (pH 6.0); 
clear smooth boundary. 

A3—18 to 26 inches; dark brown (10YR 3/3) heavy silt 
loam, brown (10YR 5/8) dry; moderate fine and 
medium subangular blocky structure; hard, friable, 
sticky and slightly plastic; common very fine roots; 
many medium pores; medium acid (pH 5.8); clear 
smooth boundary. 

B21t—26 to 39 inches; dark yellowish brown (10YR 3/4) 
silty clay loam, brown (10YR 5/3) dry; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; many 
very fine and medium pores; common thin clay films; 
medium acid (pH 5.8); clear smooth boundary. 

B22t—39 to 52 inches; dark brown (10YR 4/3) silty clay 
loam, brown (10YR 5/8) dry; few faint dark brown 
mottles; weak coarse prismatic and moderate 
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medium and coarse subangular blocky structure; 
hard, firm, sticky and plastic; few very fine roots; 
many fine and medium pores; common moderately 
thick clay films on ped surfaces and in pores; 
common fine black stains on peds; slightly acid (pH 
6.4); gradual smooth boundary. 

B3t—52 to 69 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; weak coarse su- 
bangular blocky structure; hard, firm, sticky and plas- 
tic; few very fine roots; many fine pores; few thin 
clay films on peds and few moderately thick clay 
films in pores; slightly acid (pH 6.4). 


The A horizon has chroma of 2 or 3 moist or dry and 
value of 4 or 5 dry. 

The Bt horizon has value of 3 or 4 moist and 5 or 6 
dry and chroma of 3 or 4 moist or dry. The Bt horizon is 
silty clay loam or heavy silt loam and is 25 to 35 percent 
clay. Faint mottles that have chroma of more than 2 are 
at a depth of 30 to 40 inches in some places, and 
distinct mottles are at a depth below 40 inches in other 
places. 


Witzel series 


The Witzel series consists of shallow, well drained 
soils on low foothills. These soils formed in colluvium 
weathered from basic igneous rock and mixed with some 
loess. Slopes are 3 to 50 percent. The mean annual 
precipitation is about 50 inches, and the mean annual air 
temperature is about 53 degrees F. 

Typical pedon of Witzel very stony silt loam, 12 to 50 
percent slopes, 2 miles southwest of Salem, 
NW1/4NE1/4 sec. 30, T. 7 S., R. 3 W:: 


Ai—0O to 4 inches; dark reddish brown (5YR 3/3) very 
stony silt loam, dark reddish brown (5YR 4/3) dry; 
strong fine granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; many fine and very 
fine roots; many fine interstitial pores; 30 percent 
gravel sized basalt fragments; medium acid (pH 6.0); 
clear smooth boundary. 

B21—4 to 8 inches; dark reddish brown (SYR 3/3) very 
cobbly clay loam, reddish brown (5YR 4/4) dry; 
moderate very fine and fine subangular blocky struc- 
ture; slightly hard, friable, sticky and _ plastic; 
common fine and medium pores; 60 percent cob- 
bles and gravel sized basalt fragments that are 
partly weathered on surface; medium acid (pH 6.0); 
clear wavy boundary. 

B22—8 to 17 inches; dark reddish brown (5YR 3/4) very 
cobbly clay loam, reddish brown (5YR 5/4) dry; 
moderate fine subangular blocky structure; slightly 
hard, friable, sticky and plastic; few medium roots; 
common very fine and fine tubular pores; 50 percent 
cobbles and 30 percent pebbles that are partly 


143 


weathered on surfaces; medium acid (pH 6.0); 
abrupt wavy boundary. 

IIR—17 inches; hard basalt; partly weathered surfaces 
on fractures of basalt; a few thin tongues of soil 
material from the B22 horizon. 


The thickness of the soil and depth to bedrock ranges 
from 12 to 20 inches. The control section generally is 
more than 50 percent coarse fragments, but coarse frag- 
ments range from 35 to 70 percent. 

The A horizon has a hue of 7.5YR to 5YR, value of 2 
or 3 moist and 4 or 5 dry, and chroma of 2 or 3 moist 
and 2 to 4 dry. Structure is moderate or strong granular 
or very fine subangular blocky. 

The B horizon has hue of 7.5YR or 5YR, value of 4 or 
5 dry, and chroma of 2 to 4 moist and 3 or 4 dry. It is 
silty clay loam or clay loam and is 50 to 75 percent 
gravel, stones, and cobbles. Structure is weak to moder- 
ate subangular blocky or granular. 


Woodburn series 


The Woodburn series consists of deep, moderately 
well drained soils on broad terraces. These soils formed 
in silty alluvial deposit. Slopes are 0 to 20 percent. The 
mean annual precipitation is about 42 inches, and the 
mean annual air temperature is about 53 degrees F. 

Typical pedon of Woodburn silt loam, 0 to 3 percent 
slopes, about 1-1/2 miles east of Suver, NE1/4SE1/4 
sec. 33,T.9S.,R.4W:: 


Ap—o to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; strong fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine interstitial pores; medium acid (pH 
5.8); abrupt smooth boundary. 

At2—9 to 17 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; moderate fine subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
many very fine pores; medium acid (pH 5.8); clear 
wavy boundary. 

B1—17 to 23 inches; dark brown ({0YR 3/3) heavy silt 
loam, pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
many very fine tubular pores; common clean fine 
sand and silt coatings on ped surfaces; medium acid 
(pH 6.0); clear smooth boundary. 

B21t—23 to 29 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; common medium 
distinct yellowish brown ({0YR 5/6) and dark gray- 
ish brown (10YR 4/2) mottles; weak medium pris- 
matic structure parting to moderate medium suban- 
gular blocky; hard, firm, sticky and plastic; few very 
fine roots; many fine and medium tubular pores; 
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common clean fine sand and silt coatings on ped 
surfaces; common thin dark brown clay films on ped 
surfaces and in pores; few fine concretions and few 
medium black stains; medium acid (pH 6.0); clear 
smooth boundary. 

B22t—29 to 42 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; common medium 
distinct yellowish brown (10YR 4/6) and grayish 
brown (10YR 4/2) mottles and few distinct dark red- 
dish brown and black mottles; weak medium pris- 
matic structure parting to strong coarse subangular 
blocky; hard, firm, sticky and plastic; few very fine 
roots; many very fine tubular pores; common thin 
and moderately thick clay films on ped surfaces and 
in pores; common medium black stains; slightly acid 
(pH 6.2); clear smooth boundary. 

B23t—42 to 52 inches; dark brown (10YR 4/3) silty clay 
loam, pale brown (10YR 6/3) dry; common fine dis- 
tinct dark brown (10YR 3/3) and dark reddish brown 
(5YR 3/4) mottles; weak coarse subangular blocky 
structure; hard, friable, sticky and plastic; many very 
fine and fine tubular pores; few moderately thick 
clay films on ped surfaces and in pores; common 
fine sand coatings on ped surfaces; slightly acid (pH 
6.2); clear smooth boundary. 

B3t—52 to 65 inches; brown (10YR 5/3) silty clay loam, 
pale brown (10YR 6/3) dry; common fine distinct 
dark brown (10YR 3/3) and dark reddish brown 
(5YR 3/4) mottles; weak coarse prismatic structure; 
hard, firm, sticky and plastic; common fine pores; 
few moderately thick clay films in pores; common 
medium black stains; common fine sand coatings on 
ped faces; slightly acid (pH 6.2). 


The A horizon to a depth of 10 inches or more has 
value of 2 or 3 moist and 4 or 5 dry and chroma of 2 or 
3 moist and dry. 

The B2t horizon has chroma of 2 or 3 moist and hue 
of 10YR or 7.5YRA. It is heavy silt loam or silty clay loam 
and is 20 to 30 percent clay. Distinct mottles that have 
chroma of 2 or less are at a depth of 20 to 30 inches. 


Xerochrepts 


These deep soils are along streams where drain- 
ageways have incised into valley terraces. They formed 
in loamy material. Slopes are 20 to 60 percent. The 
mean annual precipitation is 40 to 80 inches, and the 
mean annual air temperature is 52 degrees F. 

A reference profile representing a Xerochrept from an 
area of Xerochrepts and Haploxerolls, steep, is about 2- 
1/2 miles east of Suver, NW1/4NW1/4 sec. 34, T. 9 S., 
R. 4 W.: 


A11—O0 to 5 inches; dark brown (10YR 3/3) silt loam, 
pale brown (10YR 6/3) dry; moderate fine and 
medium granular structure; slightly hard, slightly 
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sticky and slightly plastic; many very fine roots; 
many very fine pores; medium acid (pH 5.8); clear 
smooth boundary. 

Ai2—5 to 12 inches; dark yellowish brown (10YR 3/4) 
silt loam, pale brown (10YR 6/3) dry; moderate fine 
and medium subangular blocky structure; slightly 
hard, slightly sticky and slightly plastic; many very 
fine roots; many very fine pores; medium acid (pH 
5.8); clear smooth boundary. 

Bi—12 to 21 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; moderate fine and 
medium subangular blocky structure; slightly hard, 
slightly sticky and slightly plastic; common very fine 
roots; common very fine pores; meidum acid (pH 
5.6); clear smooth boundary. 

B21—21 to 34 inches; dark yellowish brown (10YR 4/4) 
heavy silt loam, light yellowish brown (10YR 6/4) 
dry; moderate medium subangular blocky structure; 
hard, sticky and plastic; common very fine roots; 
common very fine pores; medium acid (pH 5.6); 
clear smooth boundary. 

B22—34 to 45 inches; dark yellowish brown (10YR 4/4) 
silty clay loam, light yellowish brown (10YR 6/4) dry; 
moderate medium subangular blocky structure; 
slightly hard, slightly sticky and slightly plastic; few 
very fine roots; few very fine pores; medium acid 
(pH 5.6); clear smooth boundary. 

ilIC—45 to 61 inches; dark yellowish brown (10YR 4/4) 
loam, light yellowish brown (10YR 6/4) dry; common 
fine distinct dark grayish brown (10YR 3/2) mottles; 
weak coarse subangular blocky structure; slightly 
hard, slightly sticky and slightly plastic; few very fine 
pores; medium acid (pH 5.6). 


Xerofluvents, loamy 


These alluvial soils are well drained to excessively 
drained. They formed in stratified alluvial material. Slopes 
are 0 to 3 percent. The mean annual precipitation is 
about 60 inches, and the mean annual air temperature is 
about 50 degrees F. 

A reference profile representing Xerofluvents, loamy, is 
about 4 miles south of Buell, SW1/4 sec. 18, T. 7 S., R. 
6 W.: 


A11—-0 to 6 inches; very dark grayish brown (10YR 3/2) 
loam, brown (10YR 5/3) dry; moderate fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; common fine and medium roots; many very 
fine pores; slightly acid (pH 6.3); clear wavy bound- 
ary. 

A12—6 to 17 inches; dark yellowish brown (10YR 3/4) 
loam, brown (10YR 5/8) dry; moderate fine granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; common fine and medium roots; many very 
fine pores; slightly acid (pH 6.3); clear wavy bound- 
ary. 


POLK COUNTY, OREGON 


AC1—17 to 28 inches; yellowish brown (10YR 3/4) fine 
sandy loam, brown (10YR 5/8) dry; single grained; 
soft, very friable, nonsticky and nonplastic; common 
medium roots; many very fine pores; slightly acid 
(pH 6.3); clear wavy boundary. 

AC2—24 to 42 inches; dark yellowish brown (10YR 3/4) 
loamy fine sand, yellowish brown (10YR 5/4) dry; 
single grained; loose; few fine roots; many fine 
pores; 10 percent pebbles; slightly acid (pH 6.4); 
abrupt wavy boundary. 

lIC2—42 to 62 inches; variegated dark yellowish brown 
(10YR 3/4), brown (10YR 4/3), and dark grayish 
brown gravelly sand; single grained; loose; common 
fine pores; 30 percent pebbles; medium acid (pH 
5.8). 


Yellowstone series 


The Yellowstone series consists of shallow, well 
drained soils on mountainous uplands of the Coast 
Range. These soils formed in gravelly and cobbly residu- 
um and colluvium weathered from igneous rock. Slopes 
are 3 to 90 percent. The mean annual precipitation is 
about 135 inches, and the mean annual air temperature 
is about 43 degrees F. 

Typical pedon of Yellowstone stony loam, 3 to 30 
percent slopes, about 1/2 mile northwest of Riley Peak, 
SE1/4NE1/4 sec. 12, T. 8 S., R. 8 W.: 


A1—0 to 4 inches; dark reddish brown (5YR 3/3) stony 
loam, reddish brown (5YR 5/3) dry; strong very fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine and medium 
roots; many fine pores; 20 percent pebbles and 
stones; strongly acid (pH 5.2); clear smooth bound- 
ary. 

B2—4 to 13 inches; dark reddish brown (5YR 3/3) very 
gravelly loam, reddish brown (5YR 5/4) dry; moder- 
ate fine granular and subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; many fine and medium roots; many fine pores; 
55 percent pebbles and cobbles; very strongly acid 
(pH 4.8); clear wavy boundary. 

C—13 to 18 inches; dark reddish brown (5YR 3/4) very 
gravelly loam, reddish brown (5YR 5/4) dry; moder- 
ate fine subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; many fine 
and medium roots; many fine pores; 70 percent peb- 
bles and cobbles; very strongly acid (pH 4.8); abrupt 
wavy boundary. 

R—18 inches; fractured diorite. 


Bedrock is at a depth of 10 to 20 inches. The weight- 
ed average of rock fragments is 35 to 60 percent in the 
control section. 
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The A horizon has hue of 7.5YR or 5YR, value of 3 
moist and 4 or 5 dry, and chroma of 2 or 3 moist and 
dry. It is 20 to 50 percent rock fragments. 

The B2 horizon has hue of 7.5YR or 5YR, value of 3 
or 4 moist and 4 or 5 dry, and chroma of 3 or 4 moist 
and dry. It is 35 to 70 percent rock fragments. 

The C horizon has hue of 7.5YR or 5YR, value of 3 or 
4 moist and 5 or 6 dry, and chroma of 3 or 4 moist and 
dry. It is 50 to 75 percent rock fragments. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “Soil taxonomy” (27). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined daia of soil 
science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 16, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in sof. An 
example is Inceptisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Umbrept (Umbr, meaning a dark 
colored surface horizon, plus epf, from Inceptisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Haplumbrepts (Hap/, 
meaning simple horizons, plus umbrept, the suborder of 
inceptisols that have an umbric epipedon). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
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which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Haplumbrepts. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-loamy, mixed, nonacid, mesic, 
Typic Haplumbrepts. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 


Formation of the soils 


Soil is formed and horizons are developed when the 
environmental factors of climate, biological forces, relief, 
and time interact with the parent material. The formation 
of each soil and its characteristics are affected by these 
factors (8, 20, 27), which are individual, but interdepen- 
dent agents. The influence of these factors on the kind 
and degree of soil formation varies from place to place. 
These factors react in different intensities and combina- 
tions from one area to another. In some places, one or 
two factors may be dominant; for example, the influence 
of climate affects the type of plants and the amount of 
water available for the weathering of the parent rock 
material. In other areas, relief will be the dominant factor 
in soil formation, and its influence on erosion, runoff, and 
internal drainage is reflected in soil formation. Time is a 
measure of the amount of change produced by the com- 
bination and intensity of the other soil-forming factors. 
These factors and their effect on the soils in Polk County 
are discussed in the paragraphs that follow. 


Climate 


Climate has a strong influence on soil formation. Tem- 
perature and precipitation affect the rate rocks are 
weathered into parent material and organic matter is 
decomposed. 
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Polk County has a modified marine climate that varies 
considerably within the county. There are three climate 
zones: Willamette valley floor and the lower foothills and 
steep uplands of the Coast Range. 

Polk County has a Pacific coastal climate character- 
ized by winter precipitation (7.3). About 70 percent of the 
annual precipitation occurs from November through 
March, and less than 5 percent falls from June through 
August. In the agricultural areas, nearly all the winter 
precipitation is rain. Only on the highest peaks of the 
steep uplands of the Coast Range can any significant 
amount of snow regularly be expected each year. Sum- 
mers are moderately warm and moderately dry, and win- 
ters are cool and wet. Annual precipitation is adequate 
to saturate the soils and recharge the deep water table. 

On the Willamette Valley floor, plant growth is rapid on 
deep soils late in spring; it continues at a reduced rate 
throughout the summer and increases with the rains in 
September. The shallow soils are generally dry, however, 
by the middle of July, and the moderately deep soils, by 
August. Decomposition of organic matter is hastened by 
adequate moisture, mild winters, and warm springs. The 
oxidation, or loss, of organic matter is offset by the long 
growing season, lush vegetative growth, lack of moisture, 
and cool nights in summer and fall. As a result, the 
accumulation of organic matter in Polk County is moder- 
ate. 

Precipitation gradually increases from the valley floor 
west into the low foothills. On the valley floor, it is 40 to 
45 inches. It ranges from 40 inches along the foot 
slopes of the foothills to 60 inches on the upper slopes. 
On the steep uplands, precipitation ranges from 60 to 
120 inches. The soils in these two areas seldom freeze 
to a depth of more than a fraction of an inch. 

The soils that formed under the mild sub-humid cli- 
mate of the valley are less leached and have a higher 
base saturation than soils on the low foothills and moun- 
tainous uplands, which are strongly acid to very strongly 
acid. Climatic variation from the valley to the low foothill 
areas is not sufficient to account for all the differences 
between the soils because the differences also are relat- 
ed to other soil-forming factors. 

In the foothills and steep uplands of the Coast Range 
in the western part of Polk County, the elevation in- 
creases from east to west. It ranges about 250 feet on 
the mainly valley terrace to an average of 1,500 feet in 
the foothills. Some mountain peaks have an elevation of 
2,500 to 3,400 feet. As the elevation increases, the 
annual precipitation increases steadily from 40 to about 
180 inches, and the average annual air temperature de- 
creases from about 54 degrees to 42 degrees F at the 
highest elevations. 

Vegetation and climate are closely related to the soils. 
The effects of the higher precipitation and lower tem- 
peratures are reflected in the kind of vegetation, which 
influences the kinds of soils that are formed. Vegetation 
changes from grasslands in the valley to coniferous for- 
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ests in the uplands. The organic-matter content in the 
upper part of the A1 horizon is higher in soils at the 
higher elevations because lower temperatures and 
higher precipitation combine to produce dense stands of 
vegetation. 

The soils on the steep uplands have little textural 
differentiation (4) within the soil because the higher pre- 
cipitation probably has removed much of the fine silt and 
clay from the soil. These soils are seldom dry. The struc- 
tural formation of the subsoil is weaker in these soils 
than in soils that are subject to periodic drying, which 
promotes stronger development. These soils have been 
leached of many of the soluble bases (75) and, there- 
fore, they are strongly acid to very strongly acid. 


Biological forces 


Man, plants, animals, and organisms have materially 
affected the kind of soils that have formed in Polk 
County. The soil-forming factors of parent material, relief, 
time, and climate have influenced the kinds of plants and 
animals that occupy a soil. 

The soils of Polk County formed under several distinct 
types of vegetative cover. Soils on the main valley floor 
and the adjacent flood plain formed under a cover of 
grass and sedges. These soils have a thick, dark-colored 
surface layer that is high in organic-matter content, and 
they have high base saturation. The influence of this 
grassy cover is reflected, for example, in Willamette, 
Woodburn, Malabon, and Chehalis soils. 

The native vegetation in the foothills was mixed stands 
of Douglas-fir, grand fir, and oak interspersed with open- 
ings of brush and grass. Soils that formed in these areas 
are thinner, and have a lighter colored surface layer and 
a lower base saturation. They are more strongly acid 
than soils that formed under grass. Some of these are 
Jory, Nekia, and Bellpine soils. 

On the steep uplands, the native vegetation was 
dense stands of Douglas-fir, alder, and bigleaf maple 
(12). Soils formed under this cover have a thin surface 
layer, a low base saturation (75), and they are strongly 
acid to very strongly acid. Blachly, Marty, and Klickitat 
soils are representative. 

Stems, leaves, roots, and twigs from many different 
kinds of plants are decomposed by such soil organisms 
as bacteria and fungi. This decomposed organic residue 
is mixed into the surface layer by worms, insects, and 
small animals. 

Organic matter improves soil structure and increases 
the water intake and water-holding capacity of a soil. It is 
an important source of plant nutrients. The biochemical 
action of organic soil solutions that contain organic acids 
is important in the weathering of rocks and minerals into 
the parent material. 

The native vegetation in Polk County originally pro- 
vided a protective cover. After the soils were cleared and 
tilled by man, however, soil formation under this natural 
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cover was disrupted and man’s influence was reflected. 
In many instances, this influence resulted in improve- 
ment by drainage, fertilization, and cultivation; in other 
cases, the changes resulted in decreased organic-matter 
content and severe erosion. 


Relief 


Relief is described as the difference in elevation within 
an area. It has a strong influence on soil formation (24). 
Relief may modify the forces of climate because of slope 
gradient, the shape of slopes, and the exposure or 
aspect of slopes. These features affect the rate of 
runoff, evaporation, and internal drainage of the soil. in 
nearly level or depressional areas, the soil is ponded or 
water runs off very slowly, which allows more moisture to 
enter and percolate through the soil. On steeper slopes 
of the same parent material (6), water runs off more 
rapidly and fess enters the soil. This relationship directly 
affects the kinds of soils that are formed and the type 
and amount of vegetation that will grow on them. 

The recent flood plains in Polk County have low relief 
and are subject to frequent flooding. This results in re- 
moval and redeposition of materials, the abandonment of 
old channels, and cutting of new channels (5). The to- 
pography on the flood plain is undulating, and the maxi- 
mum relief is about 10 feet. It is produced by water’s 
channeling during overflow. 

The main valley floor typically is nearly level and has 
little appreciable local relief. Differences in elevation gen- 
erally do not exceed 2 or 3 feet. The surface drainage 
pattern is not well developed, and surface runoff is often 
very slow or the soil is ponded. The soils, therfore, are 
mainly moderately well drained to poorly drained (5, 79). 

On the low foothills and old high terraces adjacent to 
the valley floor, broad tops are gently sloping to moder- 
ately sloping, and ridges break into steep side slopes. 
Runoff varies with the slope gradient. Alluvial fans, foot 
slopes, and pediments from these hiils gradually merge 
with the valley floor. These soils are shallow to deep. 

The steep, dissected uplands rise abruptly above the 
low foothills. They are characterized by pronounced local 
relief; side slopes are very steep and ridges are narrow 
to broad and moderately sloping. The uplands have been 
incised by narrow tributary valleys. Many slopes are un- 
stable, and active erosion and mass movement occur in 
the steeper areas (6). Soils on uplands range from shal- 
low to deep. 


Time 


Time is measured by the rate and degree of soii for- 
mation caused by the interaction of the other soil-form- 
ing factors on the raw geologic or parent material. Abso- 
lute ages for soils may be obtained by radiocarbon 
dating of buried wood. The number, arrangement, and 


148 


kind of soil horizons indicate the degree of formation of 
a soil and its relative age or maturity. 

In general, the soils of Polk County show increasing 
development with the increasing age of the geomorphic 
surface and related parent material (27, 79). The young- 
est soils formed in recent stratified alluvium along rivers 
and streams. These soils have very weakly expressed 
horizon development. The accumulation of organic 
matter and weak structural development are the only 
evidences of soil formation (5). Newberg, Camas, and 
Cloquato are soils that formed in those materials. The 
more mature soils have formed in sediment on some- 
what higher terraces and in older parent material. These 
soils have well developed horizons of clay accumulation 
(78, 5) and have an argillic horizon. Willamette, Wood- 
burn, Coburg, and Amity are soils that formed in terrace 
sediment. 

The foothills that have broad rounded ridges and tops 
are stable surfaces (77). Soils that have moderate to 
strong textural and structural development formed in 
these old, intensively weathered residual and _alluvial- 
colluvial material. Jory, Bellpine, and Hazelair are soils 
that formed in these areas. 

On steep, dissected uplands, the land surfaces are 
unstable and are subject to active erosion. Soils that 
formed in this alluvial-colluvial material exhibit weak to 
moderate textural development (6, 77). Klickitat, Valsetz, 
and Luckiamute soils are examples. 


Parent material 


Parent material is a product of the weathering of rock 
fragments that have been altered to various degrees. It 
is the unconsolidated material that underlies the soil at 
various depths. Parent material is identified and de- 
scribed by its geologic origin and mineral composition 
(24). Soils in Polk County formed in a wide range of 
parent material: recent alluvium, terrace sediment, old 
gravelly alluvium, sandstone and siltstone formations, 
basalt flows, and intrusive rocks (fig. 17). 

Recent alluvium is the main kind of parent material 
along river and stream bottoms. This sediment was de- 
rived from material of mixed mineralogy. Some materials 
are from focal alluvium that has been transported only 
short distances. The alluvium along major streams and 
rivers, however, has been moved considerable dis- 
tances. This ailuvium ranges from gravel to clay. Some 
soils that formed in recent alluvium are Chehalis, New- 
berg, Camas, Brenner, and Bashaw soils. 

Terrace sediment on the main valley floor consists of 
thick deposits of stratified sediment that ranges from silt 
to clay (6, 78). This material was deposited by water late 
in the Pleistocene Age. The initial textural and mineralog- 
ical differences in these materials (22, 5) resulted in soils 
that reflect these differences in their chemical and physi- 
cal characteristics. Amity, Dayton, Willamette, and Wood- 
burn are examples of soils that formed in these deposits. 
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Malabon and Coburg soils formed in the more recent 
sediment on younger terraces. 

Old gravelly alluvium composed of well weathered 
gravel of mixed sedimentary and volcanic rocks occur as 
terrace remnants along the lower slopes of foothills. 
These materials have been covered with a more recent 
deposit of silt 2 to 3 feet deep. Salkum soils formed in 
these materials. 

The sandstone and siltstone formation consists of a 
thick sequence of rhythmically bedded sandstone and 
sandy siltstone. It is present throughout the county (3, 4). 
This formation extends from the valley foothills into the 
deeply dissected Coast Range. The sandstone and silt- 
stone are composed of micaceous, arkosic and basaltic 
debris and occasional beds of lime that have a matrix of 
clay mineral. The rock is about 20 to 30 percent quartz 
minerals, 30 to 40 percent plagioclase, and 10 percent 
mica and fragments of volcanic rocks (3, 4, 25). This soft 
sedimentary rock weathers rapidly, and the effect of the 
parent material is reflected in the soil characteristics. 
The morphology of the soils indicates that many of their 
parent materials were colluvial. Astoria, Apt, Bellpine, 
and Suver soils formed in this material. 

The basalt flows are the oldest rock exposed in the 
county. They consist of a thick sequence of basalt flows 
composed of pillow lavas, flow breccias, and pyroclastic 
material (3). The tuffaceous siltstone is a member of this 
formation although the predominant rock is basalt. The 
basalt ranges from hard unweathered rock to almost 
completely weathered soft saprolite (4, 77). The partly 
weathered basalt saprolite is brownish to yellowish gray. 
These materials are on the low foothills and extend into 
the steep dissected mountainous area of the Coast 
Range. Many of the soils associated with this formation 
formed in alluvial and coiluvial material as a result of the 
active erosion on steeper slopes (6, 77). Blachly, Jory, 
Kilchis, Klickitat, and Ritner soils are some that formed in 
basaltic material. Dikes and sills composed of gabbro 
and diorite inirusives cut the sedimentary rock formation. 
Nearly all of the higher peaks are capped by sills of 
these rocks (3). Many dikes and intrusive rocks are 
throughout the center of the county. The sedimentary 
rocks adjacent to the larger intrusive masses have been 
indurated by extreme heat as a result of volcanic activity. 
Plagioclase feldspar is the most common mineral and 
makes up to 40 to 60 percent of most of the rocks. 
Marty, Cruiser, and Valsetz soils formed in these materi- 
als. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 
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Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single mapping unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Boulders. Rock fragments larger than 2 feet (60 centi- 
meters) in diameter. 

Capillary water. Water held as a film around soil parti- 
cles and in tiny spaces between particles. Surface 
tension is the adhesive force that holds capillary 
water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 


SOIL SURVEY 


Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Caicium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable-—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 
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Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable wails of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately weil drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained —Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
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layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in “hillpeats’ and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified piants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

First bottom. The normal flood plain of a stream, sub- 
ject to frequent or occasional flooding. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasiona/ that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
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occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial piain that borders a 
stream and is subject to flooding unless protected 
artificialty. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic ani- 
mals. Forage can be grazed or cut for hay. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Waier filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally fives, as opposed to the range or geo- 
graphical distribution. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 
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AZ horizon. —A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral Il precedes the letter C. 

Ff layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
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Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock generally when wet or saturated. 
The speed and distance of movement, as well as 
the amount of soil and rock material, vary greatly. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adversely 
affect the specified use. 

Leaching. The removai of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. !ts bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured (moderately light tex- 
tured) soil. Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy tex- 
tured) soil. Clay loam, sandy clay loam, and silty 
clay loam. 
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Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. 

Nutrient, plant. Any element taken in by a plant, essen- 
tial to its growth, and used by it in the production of 
food and tissue. Plant nutrients are nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, 
manganese, copper, boron, zinc, and perhaps other 
elements obtained from the soil; and carbon, hydro- 
gen, and oxygen obtained largely from the air and 
water. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.’ 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), siow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid’ (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
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the soil that affect its management. A soil series, for 
example, may be divided into phases on the bases 
of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 
These differences are too small to justify separate 
series. 

PH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Poorly graded. Refers to soil material consisting mainly 
of particles of nearly the same size. Because there 
is little difference in size of the particles, density can 
be increased only slightly by compaction. 

Poor outlets. Surface or subsurface drainage outlets 
difficult or expensive to install. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under a 
specified system of management. Productivity is 
measured in terms of output, or harvest, in relation 
to input. 

Profile, soil. A vertical section of the soil extending 
through ail its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


PH 
Extremely Acid... .ccccscseseseesseresesreneneenees Below 4.5 
Very strongly acid. 4.5 to 5.0 
Strongly acid...... 5.1 to 5.5 
Medium acid.. 5.6 to 6.0 
Slightly acid... 6.1 10 6.5 
Neutral........... 6.6 to 7.3 
Mildly alkaline........ 7.4 to 7.8 
Moderately alkaline... 7.9 to 8.4 
Strongly Alkaline:....cisaccsisse.cecesesiniavscseeevsersenss 8.5 to 9.0 


Very strongly alkaline... eee 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulates over disintegrating rock. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 
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Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Saprolite (geology). Soft, earthy, clay-rich, thoroughly 
decomposed rock formed in place by chemical 
weathering of igneous and metamorphic rock. In soil 
survey, the term saprolite is applied to any unconso- 
lidated residual material underlying the soil and 
grading to hard bedrock below. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 
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Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, slicken- 
sides may occur at the bases of slip surfaces on the 
steeper slopes; on faces of blocks, prisms, and col- 
umns; and in swelling clayey soils, where there is 
marked change in moisture content. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from re- 
stricted permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); s//t 
(0.05 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Stone line. A concentration of coarse fragments in soils 
that generally marks an old weathering surface. In a 
cross section, the line may be one fragment or more 
thick. The line generally overlies material that weath- 
ered in place and marks the top of a paleosol. It is 
ordinarily overlain by recent sediment of variable 
thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 
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Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates jonger than hori- 
zontal), co/umnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Siructureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying sur- 
face layer. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
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loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “ very 
fine.” 


Thin layer. Otherwise suitable soil material too thin for 
the specified use. 


Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
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tiith refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Water-supplying capacity. Water stored in the soil at 
the beginning of plant growth in the spring, pilus 
rainfall not in excess of evapotranspiration during 
the growing season, less runoff. 
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Figure 1.—Average annual precipitation in Polk County, Oregon. 
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Figure 2.—Flooding along the Willamette River on the recent alluvial Chehalis, Cloquato, and Newberg soils. 


Figure 3.—McAlpin, Abiqua, and Waldo soils on the nearly level terrace, foreground. The Coast Range is in the background. 
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Figure 5.—Protile of Hazelair silt loam, 3 to 12 percent slopes. Wide vertical cracks in the subsoil are caused by a high shrink-swell 
clay. 
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Figure 6.—Cable logging of Douglas-fir on Astoria silt loam, 30 to 60 percent slopes. 
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Figure 7.—Soil compaction by tractor logging on Blachly silty clay loam, 
3 to 30 percent slopes. 


Figure 9.—Douglas-fir and hemiock on Cruiser gravelly loam, bedrock Figure 10.—Gully erosion accelerated by recreation vehicles on 
substratum, 3 to 25 percent slopes. Honeygrove silty clay loam, 3 to 5 percent slopes. 
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Figure 11.—A clear-cut of Douglas-fir, cable logged on Kilchis-Klickitat Figure 12.—Soil slips and slides on road cuts and fills on Klickitat 
complex, 60 to 90 percent slopes. gravelly loam, 50 to 75 percent slopes. 


164 SOIL SURVEY 


Figure 13.—A new housing development on the Suver and Salkum soils. 


Figure 14.—Sheet erosion on Woodburn silt loam, 3 to 12 percent slopes. 
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Figure 16.—Three age classes of Douglas-fir on Hembre soils. A 150-year-old stand, left background; a 25-year-old stand, 
right; and a 5-year-old stand, left foreground. 
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Figure 17.—General soil parent material, Polk County, Oregon. 


TABLES 


SOIL SURVEY 


ye 


Precipitation 


t 
t 
t 
t 
t 
f 


1951-1973] 


DALLAS 


TABLE 1.+-TEMPERATURE AND PRECIPITATION DATA 
{Period of record, 


Temperature 


168 


See footnote at end of table. 


Fo 
ea On oO wn Q oO i=) oO Oo j=} Oo mh oO | Oo ist) = - oO fo) Q o ° oO Ke} co M 
bo . . . . . . . 4 5 . 
Su sc} in - om - ey fon Oo =a in in uw 
%. 2 HI _ is) 
oo 
>s 
Lo) 
wood f 
w@ovd 
Lstay aA 
© 3, Be o0 Oo - &- OM -— NHN FTF OM wo be ee NM NH Dn 0D MH — HY TA NW © - 
“uo Cd = et = : a an - - < - toe - 
onne = 
> E> 
a 
sguO 
Bi 
4 od TAD mM NM MDM mM WH MM a n 0D OR H YD MD ODM A MM FF ° 
d 5 7 eI ~ ~ f=) oO tf ra) o _ ot = oa co ite} Ne} n Oo lead Ls Load \o aad Oo Ww foe) ~ io) 
oo ° . . ° . . . 
apl| =. t+ Oo Oo +t NUN - NHN Hh OW (oo) oN NN HOM - NN ™ WOW OH w 
© » - - iva N co - © 
0 b~ -~ = oom Po ne oe en 22 ne on nn ne nn en et ne ne nr nt nt re ce er eee mane a ee a me ne rae me ee ee mm ae Se ne ne ne rae nn ne A 
ke di 
Wot} as ma - Oo DH DH OD OD Hh wo oO Be =r nA OCF © HF DOB NUN UN on 
OH} 4 e =| +r MH -— HO TF FO TFT He - NH a mM -—- © = O09 FF O09 FO WH Fe * ~” 
Ped oOo . . . . . . 
Sb ate Ww mM mM - s+ 0 at ~~ mM +s NUN Nn OD Ww 
we) st ite) 
5) 
0 mM -— A Fr OC DOD MM DM MH & .o - NM © fF CO NM © OD me F =F Fa) 
wo S| mM - OD DH GDN DBD Db Bb oO Be re) ~~ F -— §— WN HK mM BO ON KY st 
u . * . . * ° * . . . . * 
v oO MN Fe - MO Fe DH - al StS WN KN A NM - WH = wn 
> - ta) =t = coe ioe 
=x hh 
i ang She alae eS Ltn Lote ips eee cods Rte td eR eee RR a a ee a eed fon poi ctna ces aah ebeaiaubleees Ais atte Sila ad erica Ok Mera Opemecines abinaeeloe 
Gey = 
oo 4 
00 oO) +t © Wn Oy KF FT DO NH DW ODN a - ~ uo mnmn mM 0 Ot & Kr A ~ 
ws | nn VN On > & NN DY FT DO fo) w ~~ -— NY TF NY NH ON BD TF font 
uo -— FN OO OO Ne) an - = NT He Fe OM N 
oa =| - - - 
> | = = 
a5 Se 
< Ho 
a i ee net a wa ne ie ml i ng MS Sa aig Re te OO na HAS ine RS ae ee eee te camer ames] Ee fy eee ee ene nee Ao ee ne ame ne ce en cee me AE tne ET eee Mt ee EOE ce MN my ste nee 
Oo 0 
17] 
wv wo 
Sed <i 
4 wi ma oN Ff OC NH OD Oo F KF ODO = <o “3 N - +t DOD OD HoH DDH aA WN ww co 
i BekJl - Nu nun mmmmm wn & = o& - un nn mM mM OM Be MN NUN & 
ao Oo O16 tu oO 
> oH 
w » io] 
ano o 
‘s - 
bn wer fee ane ee ete cee Oe cee ae ane ene OE ee ne ee One OO inane Me ne Oe ee OY eee ee ite ee re Seiichi eee eben Cad ol enice we vem as emia culesl 
OA o 
Ped On 
= i= Leet 
Bepud 
oO] EwWoO] oO Nn On OD 80D fF ty YD H KF & sa) - + 09D OD mM DOD - HH © BG - 
Kpormkacch| © © > & WH DBD ODO NH D © © f=) Oo Oo F&F & © BH FD GHD DO © ° 
x Oo DG = a eo = 
Lis} wt 
= ap 
v 
et °c wo to} ar Ld Ke) —_ ite} hae j=) baad 0) N ioe) wo wn Oo - tot) wn Oo wo a oO an 
u Ln vn Fr Dn n FG mH H = MN Oo - oo - Me MH DO TF FT ON FT DH a 
o Oo s+ +s SF MN YO 0 O© Yb NH F =F w Oo +t sr FF MO NH Oo Ob OB MH TF MH vay 
> 
<i 
ov & 
ao ee wo NF DO HN DDR DBD HA YF WH an | +>, TN DM F Fh TF OCH HD foo} 
Oo . . + . e = 5 < ° . . ° 
Leder trun +t, += © - D&B Ff HD oO MM fon - OM) += © - © DB Oo DOD - DO AN fon 
vos MD MOM HM MF FT TF TF F FM MS isa) Oo mM OM OM TF TF TF F TF TF MH MM m 
> Ud 
= & 
vo i= 
& bo 3 ~~ FH nN MO -— MMH M & ice) oN TD DF OOM MH HM DO AN ° 
Oe . * . 5 ° A 7 5 < . > ° = = 
Sond Po - TF K— HH MM AN KF HM © a) mW ON DOD Hh KF OO Hh Fr MN OC fot 
o mx rm Hh © OD & © OO BO HO = Ne) 7, WOW Ww Wn Oo Fe Oo OOF OO OT io 
>To 
=< & 
4 di 4 4d 4 4 4d dt 4 4 q 4 4 4 4 d i d 1 4 q 4d 4 i 4 4 
d 4 4 4 4 4 di 4d 4 4 i d if d q d 4 d 4 4 t 4 4 4d d d 
d 4 i 4 4 4 4 d fe d di at 4 d 4 Jd q d 4 4 d [ST 4 i 4 J 
a i > d d 4 4 4 4 o ft Kook 4 4 > 4 I 4 4 4 i o 4 Ss & 4 
re > u 4 1 4 4 4 4 a u o vo 4 > & 4 i 4 d 4 d oa a wo o 4 
s iS iu d 4 d 4 af ae = o a a he he o 4 d 4 d 4 » = o aQ Q iS 
o o 3 EI ct d d 4d n o a i= e oO oO =] Rw a d i J a o a i=! & oO 
= 5s £ OO x 4 co) > 3S » OO BG @ © > 4S O wa 4 o > 5S YP O09 oO @ v 
c Q u & > s onl aD a wv > o po c a & he > ij ad ica) Aa bp > Oo pt 
oc eo © A © 3S 8S 8 ov oo OO YW o 80 © &2@ © SF BS SF U0 YD O 
" ty = <= = Lar] ad = n oO = a and ty = = = ud a) x Kei oO = a 


POLK COUNTY, OREGON 169 
TABLE 1.++TEMPERATURE AND PRECIPITATION DATA+-Continued 
VALSETZ 


[Period of record, 1951+1974] 
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Month tAverage {Average | Average} ad T {number of {Average} T {number of |Average 
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! ! t i i { | { H { 
Julyseueene} 78.2 | 46.0 | 62.3 } 98 i 35 i 691 | -99 | .06 | 1.68 } 2 { oft 
t 1 i t t t I t 1 t i 
1 t t 1 1 t 1 t 1 t t 
Augusteseeu) 77.7 | 47.0 | 62.4 | 97 H 34 H 694 { 1.70 | .31 } 2.79 | 3 H +0 
t H H ! { | H i t t { 
September~+| 73.4 | 43.4 | 58.4 } 95 H 31 H 552 {| 4.60 | 1.43 | 7.11 4 6 { .0 
t 1 { i i i 1 U t t t 
t t : 1 t t t t t t t 
October-H-4f 63.8 | 39.5 | 51.7 | 86 H 27 ! 363 { 10.88 {| 4.66 {15.93 } 11 { 2 
! t | 7 t ' 2 ! rf C 
i Hy 1 { t 1 1 i i t t 
November+++{ 52.6 {| 35.9 | 44,3 | 69 | 20 { 141 $ 19.19 {10.69 [26.12 } 17 H a3 
H { { H H H H H { H ! 
Decembere+-{ 46.4 | 33.4 | 39.9 | 59 i 14 i 83 $ 23.73 116.91 130.03 } 21 i 7.1 
t t { H H { t i i i i 
t ! { { H { H H H i ! 
Yearseumemt 61.2 | 38.5 $ 49.9 } 100 ‘ 6 f 3,961 $130.94 {12.25 $48.14 } 140 { 32.7 
¥ a: t if if t t t 17 t t 
t i 1 t t t t t t t t 


14 growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40 °F). 


170 SOIL SURVEY 
TABLE 2,“+FREEZE DATES IN SPRING AND FALL 
DALLAS 


{Period of record, 1951-1973] 


Temperature 


rr. 


or lower { or lower { or lower 
Ste ad es pene 


Probability 


{- 


Last freezing 
temperature 
in spring: 


1 year in 10 


later thane+ March 25 May 8 May 30 
2 years in 10 

later thane+ March 13 April 26 May 23 
5 years in 10 

later thane+ February 17 April 3 May 8 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier thane October 27 October 15 {September 21 


2 years in 10 


earlier thans+ November 10 October 22 {September 30 


5 years in 10 


en nn re it a nn ot en ne ne ne en ne en en ee te ee pe 


5 years in 10 


earlier thane+ December 11 November 20 October 22 


earlier thane+ December 7 November 6 October 17 
FALLS CITY 
[Period of record, 1951+1974] 
1 t t — 

Last freezing { { ! 

temperature { { ! 

in spring: { H ! 

H ! ! 

1 year in 10 H H ! 
later than-+ H March 10 } May 24 May 20 

C U ' 

t 1 T 

2 years in 10 H H { 
later thane { February 27 } April 20 } May 14 

1 1 t 

i a 1 

5 years in 10 { { { 
later than+«+ { February 6 } Mareh 29 } May 2 

rf t i 

First freezing ! H { 

temperature t ! I 

in fall: t { Hi 

H i ! 

1 year in 10 { { ! 
earlier than++ | November 3 { October 30 | October 2 

1 t t 

t t rT 

2 years in 10 H { ! 
earlier thane+ | November 16 {| November. 6 {| October 9 

1 t 

i H ‘ 

1 Is t 

t t i 

i t 1 

if i t 

t t I 
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TABLE 2.-+FREEZE DATES IN SPRING AND FALL++Continued 
VALSETZ 


[Period of record, 1951+1974] 


a RI eT ee EN ay ee eee 
Temperature 


2 years in 10 


earlier thane+ November 3 October 20 {September 21 


5 years in 10 
earlier than-« 
1 
$ 


November 27 November 9 October 5 


{ 
Probability \ F { 28 OF | 32 OF 
{ or lower t or lower | or lower 
T os 
1 ' t 
Last freezing 4 { { 
temperature i { { 
in spring: | { { 
i t H 
1 year in 10 { H H 
later thane+ Hl April 26 } May 26 | June 15 
1 t ! 
t t t 
2 years in 10 { H H 
later thane ' April 9 H May 13 H June 7 
t t 1 
5 years in 10 | { { 
later thane ! March 8 I April 19 } May 23 
I if t 
1 t { 
First freezing { H t 
temperature { i t 
in fall: H ! { 
| t t 
1 year in 10 H | \ 
earlier than-+ | October 21 {| October 9 [September 14 
i ' t 
| | | 
{ i | 
{ { { 
i H t 
' ' 
1 l 
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TABLE 3.--GROWING SEASON LENGTH 


[Period of record, 1951-1973] 


DALLAS 


Probability Higher ’ Higher | Higher 
i than H than i than 
1 24 8 3) 28 Ff 
’ Days 1 ays i ays 
, —= = I —— bi 
i k ' 

9 years in 10 } 233 H 167 | 126 
1 1 1 
+ i t 

8 years in 10 j 255 H 184 i 138 
1 4 1 
1 1 + 

5 years in 10 } 299 { 216 (| 161 
I ' t 
Y¢ 1 1 

2 years in 10 { 355 H 248 H 184 
1 t t 
' i ' 

Tl year in 10 }j >365 ! 265 H 196 
1 t 1 
i 3 ! 

FALLS CITY 


years 
years 


years 


Ny Ww wo wo 


years 


(Period of record, 1951-1974] 


in 10 
in 10 
in 10 


in 10 


1 year in 10 


years 


years 


years 


Ny Ww Oo DO 


years 


266 
278 
303 
>365 
>365 


VALSETZ 


Daily minimum temperature 
during growing season 


190 
206 
236 


{Period of record, 1951-1974] 


in 10 
in 10 
in 10 


in 10 


1 year in 10 


201 
223 


152 
170 
204 
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TABLE 4.+-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


— 7 I 

Map | Soil name | Acres iPercent 
symbol} { | 
as { t i 

1A {Abiqua silty clay loam, 0 to 3 percent SLOPES See ede be de deh a en ee nn te 1,655 } 0.4 
1B {Abiqua silty clay loam, 3 to 5 percent SLOPE Shee mete tte tain tet tntnin ta nimtnn inti | 506 } 0.1 
2 {Abiqua silty clay loam, occasionally flooded, 0 to 3 percent SLOPE See eee nee ine | 300 } 0.1 
3 ‘amity silt LOaM Rn Renn hnnihnib hn bi hhh iitht ttt btate bebe tatbebebbbtade ie bkeh tote 9,721 $ 2.1 
4D {Apt silty clay loam, 3 to 25 percent SLOPE SHE Eddie ttn e tee taken beta intel | 3,963 | 0.8 
4E {Apt silty clay loam, 25 to 50 percent SIGPESH SHS Make Reha seE RnR EE He SnE etiam ted 1,386 } 0.3 
5D tastoria silt loam, 5 to 30 percent slopes#aterbeheaenbeenceHeeube nee teak aces eeee| 4,978 H 1.1 
5E {Astoria silt loam, 30 to 60 percent SLOP OS He eh a a a ng gn nf 6,216 { tad 
6A {Bashaw silty clay loam, 0 to 3 percent slope setecbe teenie hha bee ebe eee hee bei 963 } 0.2 
6c {Bashaw silty clay, 3 to 12 percent SlOpeSe meee e enna re ete eee eld te bbe bale hehe be be Lede bende shen} 636 | 0.1 
7 'Bashaw clay, 0 to 3 percent SLOPESHee Heer hehe een dhnmmnemimimme nolL oneibimmmt| 1,262 } 0.3 
8c IBellpine silty clay loam, 3 to 12 percent SLOPe See meme tet ete tates taeda been tain etm tde in inde | 10,386 } 2.2 
8D {Bellpine silty clay loam, 12 to 20 percent SLOPC SRR Re eb eed te eb ee hee eb dn thf 10,515 } 2.2 
8E 'Bellpine silty clay loam, 20 to 30 percent slopes=itiebr ee ceeheerer hehe eeknh eee es | 8,715 { 1.9 
8F {‘Bellpine silty clay loam, 30 to 50 percent 5 LOPES eH SeeL Sh HeeE cel ee ReekebeKeRekenn es 2,615 | 0.6 
8G {Bellpine silty clay loam, 50 to 75 percent SL OPS Se be ee han a tn dn ff ag nf 1,083 { 0.2 
9D 'Blachly silty clay loam, 3 to 30 percent S10pes #hAeheeeK EHC Seb EERE hRGL ERE ER ahee | 8,598 | 1.8 
9E {Blachly silty clay loan, 30 to 50 percent Slopes Rabe GeneHe lH heeE Chee EER EERE eee 2,612 | 0.6 
10D {Bohannon gravelly loam, 3 to 25 percent slopes *ekehennahoke eee ueLe eerie GbR esos 2,472 | 0.5 
10E !Bohannon gravelly loam, 25 to 50 percent Slopes Benn cern tenet tetas te tate nn en bf 3,652 | 0.8 
10F {Bohannon gravelly loam, 50 to 75 percent SLO De SB ee he tt dg a ee ne te nt | 14) 669 H 341 
41 {Brenner silt LOAM HR nner Reet een itil bathe inb bint bbb btaindetebide i bahebaba i teteietaede int | 2,322 i 0.5 
128 'Briedwell silt loam, 0 to 3 percent SlOPeSHen Chet en chee tebbeeeeeb cee bEnuE Hemi 1,487 | 0.3 
12C€ 'Briedwell silt loam, 3 to 12 percent SLOpes HeeeR CREEL ELLE EEL EEE EER eE EEE bebe eens | Ker 4 0.1 
12D |Briedwell silt loam, 12 to 20 percent BL opeysn Ss Geeb cele hanceR Ee eareehnbeeneacehent 434 {  Q.1 
as {Camas gravelly sandy LOAM ett tate teeta ata ttle nba hat ate tt bad na 533 | 0.1 
14 {Chehalis silty clay loam, occasionally flooded sb esekennchendeeeee ch eee bese eeknkis | 4,672 } 1.0 
15¢ 'Chehulpum silt loam, 3 to 12 percent SLOpeShAeG EC bene RRR chee hE Seer EAE AEH Eh ES REBELS | 1,888 | 0.4 
15E jChehulpun silt Toam, 12 to 10 pereent Slopads+euebmtnmnnnerieenneeetae be ctinhneenhe | 1,546 $ 0.3 
16E iChehulpum+Steiwer complex, 12 to 40 percent Slope SHH eee eent ee Ren Y ee ndneeRE eee eet 2,860 | 0.6 
17 {Cloquato silt UM ad a a dhe di nn hf a eg de bd bw Be den a ef 3,063 } 0.7 
18 ‘Coburg silty clay LOAMH Abii ithe ebe de bnbede deeb bat behead itadadabebeiobebntnkd btn | 2,265 } 0.5 
19 {Coburg silty clay loam, occasionally flocded+-bebwetenreeebE bee eeebebeeuneeben cere 1,200 } 0.3 
20 'Coneord silt LO ea meet eth a i hd bt hs bt bn a 5,755 | 4.2 
21 {Cove silty clay LC ERIM bed te ee i Dn ne ee et eb ee ee i do ot one bo on og en de on ny on ef 5,704 } 1.2 
22 'Cove silty clay loam, thick surfaceneenneeneeee ered hee bh tb | 873 | oO. 2 
23D ‘Cruiser gravelly loam, bedrock substratum, 3 to 25 percent Slope s*em mmm mimi inet | 3,625 } 0.8 
23E {Cruiser gravelly loam, bedrock substratum, 25 to 50 percent SL Opes Bm mre imsnminni mint | 2,064 | O.4 
23F {Cruiser gravelly loam, bedrock substratum, 50 to 70 percent SLOPES Penne nner m ends | K11 0.1 
24D {Cumley silty clay loam, 2 to 20 percent SLOPESH GHEE EER R Ene heen he eEeLEECRe ben eGhhy 1,634 ¢ 0.3 
25 {Dayton silt YO RTI lb be he a ee LL a a a La ta Lt i enon oe ah ne oot ot en tb ett yy af 9,767 $ 2.1 
26C {Dixonville silty clay loam, 3 to 12 percent Slopestterbennen chee kbeenr eer eee tne) 220 { ballad 
26D 'Dixonville silty clay loam, 12 to 20 percent Slopesene eee ee enn n eminem inininti mind | 456 | 0.1 
27C {Dupee silt loam, 3 to 12 percent SLOPE See eed heated dade be de de de La oe hn hd dg yg ne nn a ed nf 4,899 } 1.0 
27D 'Dupee silt loam, 12 to 20 percent SLOPES He tedetatataa tata tada tbat bade tabbed bade tbat tbat 851 1 02 
28 {Grande Ronde silty clay LOamr Sete iG aheae nab eee eee Eben Sonn eeh ee hReeee Ge bane nebhnhet 5971 | 0.1 
29c {Hazelair silt loam, 3 to 12 percent S1OpesH tte Heeebe beeen ci ete at ehh eeenaeenekentee| 3,872 H 0.8 
29D tHazelair silt loam, 12 to 20 percent SLOpEe sense een eee tbe Leb bebe babe be inde dede bedede bette te bee | 2,708 | 0.6 
29E tHazelair silt loam, 20 to 30 percent slopestHe ter ek eve heh EP eRe PEER Re eeC Eee ke been 311 ¢ 0.1 
30¢ {Helmick silt loam, 3 to 12 percent SLOPE SH hHbe ann hn ebnninnh nnn nit nnni tii tintin | 6,684 |} 1.4 
30D {Helmick silt loam, 12 to 20 percent SLOPE SHAR AM nnn imbibe abba b ntti tebe be te bate tn tnte te ate inin 2,505 ! 0.5 
30E 'Helmick silt loam, 20 to 50 percent SL OP Sa Re a be nd a gn ned nn bon dn | 293 } 0.1 
31¢ 'Helvetia silt loam, 0 to 12 percent SlopesHe eee een ee bd neath bebe ie Ebb bet beta ete | 5,132 1 tel 
31D {Helvetia silt loam, 12 to 20 percent SLppest een he Senha beet eee eee RGR eke eer RReE EEE 709 } 0.2 
32D 'Hembre gravelly silt loam, 3 to 25 percent Slopes Sane ELbeRbehe EGE Gese hE ERSekence| 2,443 1 0.5 
32E {Hembre gravelly silt loam, 25 to 50 percent SLOPES Fe bikinis minimis mint nen Rin Rhee | 1,169 } 0.2 
32F 'Hembre gravelly silt loam, 50 to 75 percent slopes#ereee bene Leveeebeeebaueeiee eben! 253 | 0.1 
33 ‘Holcomb silt LOA tet te eb bb eh bh a ab | 1,359 | 0.3 
34D {Honeygrove silty clay loam, 3 to 25 percent Slopes *] Shee bet eeeeeeeereneeL bee tesco ck 9,315 } 2.0 
34E \Honeygrove silty clay loam, 25 to 50 percent Slope stHbhkbeenbhne nner nn een eb bib biene | 2,752 | 0.6 
34F {Honeygrove silty clay loam, 50 to 75 percent SLOPES Bette bn dande d dn  gg n  inL  e | 396 | 0.1 
35C 'Jory silt loam, 2 to 12 percent SLOPE SHH ere eee eee REE ERE nn innit | 1,360 $ 0.3 
35D iJory silt loam, 12 to 20 percent SLOP SH eee ite b ein tetbatabe tant bab baht nt tt | 338 | 0.1 
35E {Jory silt loam, 20 to 30 percent SLOPES Hee oe Lehn been Aen E Ronin nine nab ibn | 298 | O51 
36C {Jory silty clay loam, 2 to 12 percent SLOPCAM HHH mwme hee eee e neritic milns | 6,080 | 1.3 
36D {Jory silty clay loam, 12 to 20 percent SLOPE SH ee eth bate bate hela abet bat bette | 4,613 | 1.0 
36E \Jory silty clay loam, 20 to 30 percent SLOPES Heed eenn En nnn meme nninnnniinnnn innit | 2,939 | 0.6 
37D {Jory silty clay loam, 2 to 30 percent SLOPES Retna beeen enter ne rene ne mene | 1,078 | 0.2 
37E iJory silty clay loam, 30 to'50 percent SLOPESHMREMEL ERLE ERE Ee ECE EE CEue Lee bbebebm 1,496 {| 0.3 
38E {Kilchis stony loam, 3 to 30 percent STL Ope SB bt te he de dh et td a tt i ey 163 j 4% 


See footnotes at end of table. 


174 SOIL SURVEY 


TABLE 4,+4ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS++Continued 


t v i 

Map { Soil name { Acres {Percent 
t t t 
t t t 


t t 

17 ri 

t t 
38F iKilchis Stony Loam, 60 to 9D percent SLOPE Bie srte inte sade te be tnd dae gdh don dt de de ttt an de ttt don tbe ot tS ew fH 3,017 f 0.6 
39F {Kilchis-Klickitat complex, 60 to 90 percent SLOPES BRR Reed ede Let be Lede be beet Ladle ede tet 20,513 | awa 
40D {Kilowan gravelly silty clay loam, 3 to 25 percent SLOPES Freee erred ed bide bee ttrte | 2,158 | 0.5 
HOE {Kilowan gravelly silty clay loam, 25 to 50 percent SL Opes ® a ect c in tec sect te desde te hn beter ten ht ed de bed de 1,880 } 0.4 
HOF {Kilowan gravelly silty clay loam, 50 to 75 percent SLOPES Femme nn nei mi etd i bttrinininin | 934 § 0.2 
AD {Klickitat gravelly clay loam, 3 to 30 percent Slopes ®t meen rd bebe ede be ble bee bebe deed | 3,126 | 0.7 
4IE {Klickitat gravelly clay loam, 30 to 50 percent Slopes Re mms sete te sete ttn tee i Ledeede fn tere on be hay by dahon f 7,520 { 1.6 
44F {Klickitat gravelly clay loam, 50 to 75 percent SLOpesReeteterese testes ts ean de kn dead de Sy deeds eee a da da oe f 10,764 { 2.3 
42B {Knappa silt loam, 0 to 7 percent SLOP Se ete dea a ha eo a Le de en yd ye a one en oe Hd ow 1,454 { 0.3 
43D tLuckiamute very shaly loam, 3 to 30 percent SlOpes#aneenee reer e eee ned mld i tede ft 4,386 | 0.9 
A3F {Luckiamute very shaly loam, 30 to 75 percent SLOPES %e eee cei te dele ete be be bd ded df 4,419 f 0.9 
4yD {Lurnick gravelly Loam, 3 to 30 percent SLOpe sR a mete te sets tian teens tele ka he det tte stn mdm i ft i a at owen f 2,030 } 0.4 
AYE {Lurnick gravelly loam, 30 to 50 percent Slopes er te crn ects te bede tebe be be be bab te bed be died te bt f 2,140 | 0.5 
HUF {Lurnick gravelly loam, 50 to 75 percent slopes*+-sennennereee renner nee ene ner nnn | 544 | 0.1 
4S TMalabon Silty Clay Lo amen cee eet tetas ben bebe be inh feeb yt a teen ee nt fe ede noe # 2,592 } 0.6 
46 {Malabon Silty clay loam, occasiomally PL OOG Ee He mmm reder te ta dee teehee bebe in ete he an he Lyf dn oe hn toed da a wd de } 2,218 | 0.5 
47D {iMarty gravelly loam, 3 to 25 percent slopes#e-+peere rere renee eer eed | 1,087 | 0.2 
47E tMarty gravelly loam, 25 to 60 percent SD Op SB et a nh a de an ny a bb ed enn tf 515 |} 0.1 
HBA tMcAlpin silty clay Loam, 0 Co 3 percent SLO pe semester mdse be ede rin tn dete dn hehe be ft ee dot ene hn hti d f d  oe dn 4,133 ¢ 0.9 
48B {McAlpin Silty clay Loam, 3 £0 6 percent SLOPE Sm meester see in an br da dan sf da a eh et be a tLe a dott et de nt ane 1,696 } O.4 
49 TMcBee Silty clay Loge se mtn tte te tee de be deeb eg ee ee ge by ee by ee ef 1,489 | 0.3 
50D tMeDuff silty clay loam, 3 to 25 percent slopes® sees een eee ee ee | 3,703 | 0.8 
50E [McDuff silty clay Loam, 25 to 50 percent Slopes Beene te te tates tn tenden be ite teen bed de he ote net heft hn feb 4,629 { 1.0 
50F [MeDuff silty clay Loam, 50 £0 75 percent SL Opes Be men testes tas basen ete deh de eb dh ty te bn bn Sd en de bot and 1,742 | 0.4 
51D tMulkey loam, 5 to 25 percent SLOPS ss Bee eb bd ee a hb bi n d bd nh oeh d he gd dn be dn nb  oe d e  f 156 | #E 
520 tNekia silty clay loam, 2 to 12 percent SLOPe Se eters besarte betes fade be be Le de de oe do de Let eye do a do a oe 5,170 } A aect 
52D tNekia silty clay Loam, 12 to 20 percent Slope se memes intense tebe betes i bar tt hn thn bn if td neds hoy bt dn nnn a ot oe } 3,532 | 0.8 
52E tNekia silty clay Loam, 20 to 30 percent SLOPE see rem meter nr re reat te ede ede dd be bynes ebb de do dite | 2,498 | 0.5 
52F tNekia silty clay loam, 30 to 50 percent Slope see eee nent ted e Lt babe bebe be de ttt f 916 | 0.2 
53 PNewberg fine Sandy LOAM nner tte tes dee eee eee LL Le Leek d bbadash bebe bs de Li dog eo oe eb bd a Le ede et ot et by on def 2,046 | 0.4 
54 EN@ WDE Le eames nete te bee de te nt de ay eh de den hn kL fs th an at StL et dt nb tS a a St fa i in a tn oe ef 680 } 0.1 
55D {Peavine silty clay Loam, 3 tO 30 percent SLOpes Bhs seta tetera tote de sedate te dar dtd de in at nee a a de ef 4,113 4 0.9 
55E tPeavine silty clay loam, 30 to 60 percent SlopeSs¥eeeere rete rrr n ener bitin ibid} 5,904 | 133 
55F tPeavine silty clay loam, 60 to 75 percent slopes®ee nese ene reer errand nn | 2,506 | 0.5 
56C {Philomath silty clay, 3 to 12 percent Slope Smee beset neste bebe eet tb bebe eee ey be ye be bent ed | 136 } ee 
STE {Philomath silty clay, 12 CO 45 percent SLOPE See ebeter sete recess bebe be san bedded tend eb ented Sf don df been | 197 } ee 
58 TPilchuck fine Sandy Loamen eee rcn ete sede deele eb Like eb bebe bn be de babe bee Le be debt ed be keds fe ds edd bedi de f 171 4 ¥* 
59 PPL ES, QUAL TLCS eee ese tee he ke ede eb Ln oe de ee td ee ed oe i a dn nf 304 ! 0.1 
60C {Rickreall silty clay Loam, 3 to 12 percent SLOPE sérte series sete tates tr tear da do dd hed eit heyy th find | 2,343 ¢ 0.5 
60D {Rickreall silty clay loam, 12 to 20 percent SLOPe sm eine reese cited sy freee ee de fe dey bby oy ee deed nef 1,0TT | 0.2 
60E tRickreall silty clay loam, 20 to 50 percent slopese-He+eneeeere errr reer ere nnn nnn | 1,353 { 0.3 
60F {Rickreall silty clay Loam, 50 to 75 percent SLOPe Seem seemed be deete dnt beads fee bedee de ee ke bed by df og Lede dente f 396 | 0.1 
61C tRitner gravelly silty clay loam, 3 60 12 percent SLOPE Sede se tet te te betes te fener ee dey bn anon be de tnd fm dose dn | 692 | 0.1 
61D {Ritner gravelly silty clay loam, 12 to 30 percent Slope Sm meni ieee tec tt rete tate indie | 1,973 | 0.4 
61E iRitner gravelly silty clay loam, 30 to 60 Percent SLOPE See mete te netted Lhe be br tebe dee be be dee Le bo bed de | 4,055 } 0.9 
62 $ REV © Wek Se et hae ae tS Lh had de en Se nb a nS a aL on SL a doe on an on Sn on an J ae Son nS nn Sand oe dn oe de tf 145 3 ¥ 
63 FROCK OUL CY Op mee eee be tedden fn nf en et et a en tt a a ti i ye a inf 709 }! 0.2 
64B {Salkum silty clay loam, 2 to 6 percent S] Ope Seem teste talent lee tebe be dete fe a ane heb dnd a a at nb ont ne | 2,754 { 0.6 
64C tSalkum silty clay loam, 6 to 12 percent SLOPE SRR eee rete eb tet deeded Leta Le bebe den badd de ota f 340 | 0.1 
65B {Santiam silt loam, 3 to 6 percent SLOPE Seem meee eek de eee ee Le lee bn ete nen | 2,584 ! 0.5 
65C {Santiam Silt Loam, 6 CO 15 Percent SLOPES tantersen tees tr tn hate ne de sds fe dt eg a de yd det ed at ant dots Sg den nw on gf 2,013 |} o.4 
65D TSantiam silt Loam, 15 to 20 percent SLOPE se mee er rier teste beberserden te debe debe been de a eden by yen eed { 1,008 | 0.2 
66D {Slickrock gravelly loam, 3 to 25 percent SLOPES Heme ee re beret ete ke dee de Le dee bebe be ee Le be Le ede bebo one nf 1,592 | 0.3 
66E {Slickrock gravelly Loam, 25 to 50 percent SLOpes Bem ett tess ee ck de ek he ee Lee Saeed ede a ded oe | 739 0.2 
67C {[Steiwer Silt Loam, 3 to 12 percent SLOPe sem sete te tee secsen de deeded debe tae dn tye th ag de Se gta nt nd dee nf 4,774 4 1.0 
67D {Steiwer silt Loam, 12 to 20 percent SLOPE se ecm mm ti cet bebe be be bedi debe bade ee bene ee dt dn fo do doe oy wee dn 2,632 | 0.6 
67E {Steiwer silt loam, 20 to 50 percent slopese ene ete eee n eee Eee ie tele elle titi | 1,238 | 0.3 
68C {Suver silty clay loam, 3 to 12 percent SL ope sa metre cress se thee sen te tn desde tes be odes bn fn hs fet de ft td hn ted 2,659 | 0.6 
68D {Suver silty clay loam, 12 tO 20 percent SLOPE Seb bette tees be tebe teed ty he da en ty be et desde Sd tt he eee de dey dy Se any def 1,493 | 0.3 
68E {Suver silty clay loam, 20 to 30 percent slopeseeeennnenneme ree eee ee | 1,162 } 0.2 
69D ‘Trask shaly loam, 3 to 30 percent SLOPE Reese tete senses te beard debe bebe Lede sen bee ee bebe dee f 553} 0.1 
69F Trask shaly loam, 30 to 90 percent SLOPE see mee ete ttt tated ete keke bn a eb bebe be hg abn eg bn te fnew f 3,416 } 0.7 
70D 'Valsetz stony loam, 3 to 30 percent SLOPES Bem ee etek ee bebe te be ele ee tees | 7,266 } 1.5 
TOE tValsetz stony loam, 30 to 50 percent Slopes Bc ee kde ee de bed dle ee be bee de be be oe oe | 6,986 } 1.5 
TOF {[Valsetz stony loam, 50 to 75 percent SLOpe samt teeseter teseter te bn de dor kn an ee bet ede fy Stn on a a da yee ef 10,937 | 2.3 
TIE {Valsetz+Yellowstone complex, 50 to 90 percent SLOPE she mete tts te teste eee et bate lobe lm tei nen | 11,796 | ex 
72 FWaldo silty clay Loam nee eee ee eee ebb heb ede eb ba be Le nh be Lt ee bd be da eoedeb | 12,480 } 2.7 
73 PWapato Silty clay Loam ee ete ee ee kel eke eh dee nL dene bbe et ond oe bn Sa dnd nt one etna td dn Joe de doef 3,053 1 0.6 
THC {Willakenzie silty clay loam, 2 fo 12 percent SLOPES pete see te te tender se ease tr Le dan dee dan kasd Sa ands eed a wd de f 3,349 | 0.7 
74D {Willakenzie silty clay loam, 12 to 20 percent Slope Seen ee nmi itt i ttt niin ett ein | 2,351 |} 0.5 


See footnotes at end of table. 
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TABLE 4,.+-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS*#Continued 
a 


7 
t t if 
Map | Soil name { Acres {Percent 
symbol} { ! 
_—. t i 1 
t { { 
THE {Willakenzie silty clay Loam, 20 to 30 percent SLOPE Sieben taser te bn tendon fe de nt do de de a a de dbs bent ot at oe de doe t 525 | 0.1 
TAF {Willakenzie silty clay loam, 30 to 45 percent SLOpe se seteten tetra te tente tree dette dL oe de doy Sanne fyb | 264 | 011 
TOA iWillamette silt loam, 0 to 3 percent sSlopesea Henne ened en ene neh lbh bebe ib bee ttein ie idninin | 2,092 } O.4 
75C {Willamette silt loam, 3 to 12 percent SLOPES teen neem ne meee EEL itd | 2,078 } 0.4 
75D {Willamette silt loam, 12 to 20 percent SLOPE Semmens te dein teetende ee de be hehe de hey dd fn ed nt de in by fae | 204 | #* 
76C iWitzel very stony silt loam, 3 to 12 percent Slope Se eee e eee et de tte de | 632 | 0.1 
T6E {Witzel very stony loam, 12 to 50 percent Slope gern me ne edd tied edd Le bedeede be bedded bed inetd | 879 | 0.2 
TTA {Woodburn silt loam, 0 to 3 percent SLOpe see eee een e ee nbd tebe de bebe de bebe debe be bee be bende be ne be dete | 13,844 | 3.0 
T7C [Woodburn silt loam, 3 to 12 percent SLOPE Sésetets tates deeb be bot be ht be Lt bt Lyng gn gn ane a an da at a Jade tt edn oe $ 8,232 } 1.7 
77D Woodburn silt Loam, 12 to 20 percent SLOpe sme reteset be tetas te kes br hsb bbb sb bbe fn oe bene ndnd # 945 } 0.2 
78 {Xerochrepts and Haploxerolls, Steepeeeeneenee ener nee ebb belt bbe bbb bled t 1,932 } 0.4 
79 PXerofluvents, Loam ye meted ta tse ta ent tno bee ene te et anh nn det in a a eda de ea 2,118 } 0.5 
80D Yellowstone stony loam, 3 to 30 percent SLOPE s Fetes resins ten tates nt bdo tn dn de fa da dyn tbe do da de | 276 } 0.1 
80F Yellowstone stony loam, 30 to 90 percent Slope sFeee een ne eb eed ended ef 3,273 t 0.7 
Hl Wee a a a ee ed a eb i et a be eet 1,370 | 0.3 
{ Pe Pe 
H Tot aD ee a kh nt en ee a te i tt a | 470,400 100.0 
t 
t 


{ 


* Broadly defined map units. 
**® Less than 0.1 percent. 
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TABLE 5.++YIELDS PER ACRE OF CROPS AND PASTURE 
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1 
t Sweet corn | Snap beans 
t I 
t I 


T 
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Cherries 


Pasture 


Barley 


Winter wheat | 
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Soil name and 


3 
faa) 

1 ' 

1 1 

c ' ' 
ic) 

1 t 

' 1 

r=] t 1 
io) 

‘ t 

= ‘ i 
> 
<r 

ro) Ne} 
=| 
> 
<= | 

o oO 

iva) wn 
Bl 
cot 

wy uw 

a) al 
sl 
(wall 

' ' 

1 t 

t f 

' 1 

t 1 

1 t 

1 t 

i 1 

i ' 

t t 

1 i 

1 1 

’ 1 

t ! 

i i 

t f 

1 t 

1 1 

a 1 

oo) i 

won. ' 

o t 

-> 1 

Os wg 

On ow 

Re) xo 


50 


i=) 
oO 


80 


Qo °o 
oO co 


Willakenzie 
Willakenzie 
Willamette 
Willamette 


Suver 
Wapato 


Waldo 
7 6C-------.~--------------- 


1 ee eee 
[Be n--- 2-2-2 - 3 === ee 
TAR wenn nw enw nnn nee nn 
7 5A-------+-----------+---- 
75C, 75D------------------ 


74C, 


Witzel 


330 


one horse, 


90 
* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, 


one mule, five sheep, or five goats) for a period of 30 days. 


Woodburn 
Woodburn 


Witzel 
1 TD ww enn en nnn nee en een nae 


]6En-n--22---- 2+ --- === =~ 


** See map unit description for the composition and behavior of the map unit. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a 
column means the information was not available] 


Sitka spruce, 


> i ~T Management concerns “T Potential productivity 1 
Soil name and iOrdi- | Equip- | H T T 1 H 
map symbol {nation ment |Seedling; Wind=- | Plant { Common trees iSite | Trees to plant 
isymbol} limita-jmortal- {| ‘throw {tcompeti-j tindex| 
t tion | ity i hazard } tion | i { 
i i iT t ! | a i 
' 1 1 ' ¥y 1 
1 1 i t 1 1 
1A, 1B, 2----~------ i 30 Moderate |ModerateiSlight {Severe j|Douglas-fir--------- : 152 |Douglas-fir. 
Abiqua | H H { \Grand fir----------- a 
\ ' ' i H 1 
1 t f i 1 1 
Jua<--=-+-- ceen----| 3w {Severe {Moderate{Moderate{Severe |Douglas-fir--------- 1 V49 
Amity i I ' ! { { 
! I i i 
UD aan eee eee t 20 Moderate|Slight Slight Moderate | Douglas-fir--------- + 173 {Douglas-fir. 
A ct t ' t 1 
° 
4B----------------- 1 20 Moderate/Slight Slight Moderate |Douglas-fir--------- 1 180 {Douglas-fir. 
A ia 1 i 1 1 
7 
5D-------~--------- | 20 Slight {Slight Slight Severe ;Douglas-fir--------- } 175 |Douglas-fir, 
Astoria H iWestern hemlock----- 1 193 western hemlock, 


red alder. 
1 
t 


° 
Ww 

grand fir, 
western redcedar. 


i) 
1 
1 
, 
1 
1 
t 
i 
1 
i 1 
I i} 
H { 
I i 
1 ' 
1 t 
t 1 
' ! 
i i 
1 1 
i ! 
' v 
iy i 
1 v 
1 i) 
1 1 
iT t 
I H 
I ! 
5 E------+----------- | @r Moderate|Slight jSlight Severe |Douglas-fir--+------- 175 Douglas-fir, 
Astoria i { ! {Western hemlock~---- | 193 {| western hemlock, 
I i I H { { Sitka spruce, 
{ H I ! i t red alder. 
I ' 1 J if 1 
' 1 i i i i 
BC ann n nnn eee eee 1 2e¢ Moderate|Slight {Slight Slight |Douglas-fir--------- | 157 {Douglas-fir. 
Bellpine I { ! ! I t 
i I ' { { : 
8D----------------- 1 2e ModerateiSlight {Slight Slight |Douglas-fir--------- : 162 (Douglas-fir. 
Bellpine { i I ! I ! 
t { ! H { H 
8E---------------+- i 2¢ ModerateiSlight {Slight Slight {Douglas-fir--------- | 162 {}Douglas-fir. 
Bellipine ! t ‘ H i H 
a 1 \ | t 
1 ! 1 t 1 3 
8F----------------- 1 3e Moderate;Slight {Slight Slight |Douglas-fir--------- i 148 ;Douglas-fir. 
Bellpine { H I i I i 
i ! I H i i 
QD ann nee ee ee eee ee t 20 Moderate|Slight {Slight Moderate | Douglas-fir-----++-- ' 163 {Douglas-fir. 
Blachly : t { H {Bigleaf maple------- eee oi) 
I ' H { iWestern hemlock----- fo--- 4 
' ! ' ' iRed alder----------- iores 
1 I i I i I i 
QE-----~----------- i 20 ModeratejSlight {Slight {iModerate{Douglas-fir--------- {| 163 {Douglas-fir, 
Blachly H H t H {Bigleaf maple------- fo-c- it 
{ ' H H {Western hemlock----- t o-- 4 
H t H H iRed alder----------- foe-- 3 
i I I | { ! I 
10D------~---------- i 30 Moderate i Moderate | Moderate} Moderate jDouglas-fir--------- | 138 {Douglas-fir, 
Bohannon H t I H i H {| western hemlock, 
! I \ i i { i grand fir, 
i i | H i I | western redcedar. 
f I I H H I H 
1 OE---------------- | 3r ModerateiModerate;Slight iModerate|Douglas-fir--------- i 154 |Douglas-fir, 
Bohannon i I { Hl | western hemlock, 
I 1 1 1 I 
( ! H H ' 
t 1 1 1 1 
1 ' 7 i 1 
I iY 1 ! t 
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Soil name and 


map symbol ination 
isymbol 
t 
t 
10F--~---- wooo nee {  3r 
Bohannon H 
t 
H 
12A---------------- | 3f 
Briedwelil t 
< 
' 
120, 12D-++---+-~+~--- | 3f 
Briedwell H 
J 
1 
| [esBececeecccccecc! Bw 
Cloquato H 
J 
23D, 23E----------- { 30 
Cruiser Hy 
' 
A) es eT a 
Cruiser t 
i 
H 
2 ee eee } 3w 
Cumley H 
' 
' 
26C, 26D----------- i ue 
Dixonville i 
1 
31C, 31D----------- { 30 
Helvetia H 
t 
t 
32D----------~-.--- 1 20 
Hembre ! 
' 
' 
32E----------- w----!  2r 
Hembre H 
1 
' 
32F----+2---------- ! 2r 
Hembre H 
t 
! 
34D-----------+----- } 2c 
Honeygrove H 
3UE---------------- i 2¢ 
Honeygrove H 
t 
uFr--<---se--2+--4- ! 2r 
Honeygrove H 
35C, 35D~---------- i 30 
Jory H 
' 
t 
35E-2-------------- 1 30 
Jory i 
' 
36C, 36D----------- i 30 


Jory 
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quip- 

ment 
limita- 

tion 


Severe 


Slight 


Slight 


Slight 


Moderate 


Severe 


Severe 


Moderate 


Moderate 


Slight 


Moderate 


Severe 


Slight 


Moderate 


Severe 


Slight 


Slight 


Slight 


rr ne me en ee nn nn ns nn nn He nn a en ee re nr oe an sn i ee ne rt oe oe ee ee ne ee on oe oe oe os in oe on ee ee on nn nn ee ee en oe ee ee ee 


' ' 
Seedling} Wind- 
imortal- | throw 
i ity | hazard 
i 


J 

i 

H ' 
!Moderate!Slight 
t 1 

‘ 

i 


Moderate | Moderate 
t 


i 
Moderate | Moderate 
' 


7 
t 
' 
Slight {Slight 
1 
i 
Slight {Slight 
' 
H 
Slight {Slight 
t 
' 
1 
H 
Slight {Severe 
t 
t 
1 


1 
Moderate;Slight 
' 


| 
Slight ‘Slight 
t 
Slight {Slight 
t 
Slight {Slight 
7 
Slight {Slight 
H 
I 
Slight {Slight 
t 
H 
Slight {Slight 
1 
' 
t 
H 
Slight {Slight 
t 
H 
I 
' 
1 


Moderate{Slight 
J 


1 
1 


i 
Moderatej Slight 
' 


‘ 
' 


' 
Moderate:Slight 

1 

i) 


a 
t 
' 
’ 
' 
1 
i 
1 
d 
1 
1 
1 
' 
1 
1 
' 
t 
, 
t 
' 
' 
’ 
1 
' 
i 
fy 
1 
' 
i 
t 
t 
1 
1 
' 
i 
' 
i 
' 
' 
' 
i 
' 
1 
' 
' 
i 
i 
' 
' 
1 
' 
ci 
U 
1 
1 
‘ 
' 
‘ 
t 
’ 
1 
4 
a 
1 
1 
' 
t 
' 
' 
' 
‘ 
’ 
' 
t 
1‘ 
' 
iy 
1 
1 
' 
i 
4 
(i 
t 
t 
1 
1 
’ 
1 
! 
i 
1 
I 
' 
1 
' 
' 
1 
' 
1 
t 
t 
t 
‘ 
' 
1 
1 
1 
i 
' 
sf 
' 
‘ 
' 
4 
4 
1 
' 1 
t 1 


t 
t 
i Plant { 
tcompeti-} 
' 
1 


tion 


' 
Moderate|{ Douglas-fir---~----- 
t 


Severe Douglas-fir------- -- 


Oregon white oak---- 


i 

! 1 
H n 
! t 
H ( 
u i 
{ 1 
i ' 
H 1 
I U 
: ' 
i 
‘ ' 
i i 
’ i 
: 1 
H ' 
! ‘ 
tSevere |Douglas-fir~--------j 
t Oregon white oakew--} 
‘ t 1 
' ' 1 
Severe |Douglas-fir--------- H 
H {Black cottonwood----} 
i tRed alder-----------} 
' 1 ‘ 
' t Hy 
iSlight {Douglas-fir--------- : 
t iWestern hemlock----- H 
{ |Noble fir-----------} 
r J rn 
' 1 H 
iSlight {|Douglas-fir--------- ' 
i Western hemlock-----} 
i {Noble fir--«--+-----} 
' ' 1 
1 t 1 
iSevere {|Douglas-fir--------- i 
t ' 1 
H ' } 
i) 1 1 
{Severe {Douglas-fir--------- ' 
1 iGrand fir ! 
i {Oregon white oak----!} 
1 7 1 
1 1 t 
iModerate| Douglas-fir--------- H 
1 ' 1 
iModerate| Douglas-fir----- 
H iWestern hemlock : 
1 1 1 
1 ri i 
iModerate} Douglas-fir--------- H 
' \Western hemlock----- ! 
a ' A 
1 i i 
| Moderate} Douglas-fir---~------ ‘ 
H iWestern hemlock----- : 
‘ ' : 
' t H 
Moderate} Douglas-fir--------- H 
i tWestern hemlock-----} 
' {Grand fir---------- -1 
t t 1 
1 1 H 
tModerate| Douglas-fir--------- } 
i iWestern hemlock----- i 
' 'Grand fir----------- ' 
1 a i 
I i H 
i Moderate} Douglas-fir--~-~---- ' 
i tWestern hemlock----- : 
t iGrand fir---------~-- H 
1 ' 7 
1 I i 
{Moderate {| Douglas-fir--------- H 
1 J t 
iModerate| Douglas-fir--------- H 
1 ‘ ' 
| | 
iModerate} Douglas-fir------ een 
i ' 

H ‘ 

i i 


1 
iSite 
tindex 


= 
ae 
RO 
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Trees to plant 


Douglas-fir, 


western hemlock, 


grand fir, 


western redcedar. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 


Douglas-fir. 
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TABLE 6,.--WOODLAND MANAGEMENT AND PRODUCTIVITY=-Continued 


i Hl Management concerns | Potential productivity | 
Soil name and {Ordi- { Equip- 1 i H Hl i 
map symbol tnation{| ment {Seedling} Wind- | Plant | Common trees iSite | Trees to plant 
tsymbol;j limita-|mortal- | throw jcompeti-! tindex| 
i { tion | ity | hazard | tion | H 
\ 1 i i i i i i : 
t t 1 ‘| 1 ! 1 i 
t t 1 1 1 1 t 1 
36E---------------- ! 30 {Slight !ModerateiSlight {Moderate!Douglas-fir--------- | 155 ;Douglas-fir. 
Jory I i i I i I H ! 
t J ' i ' t a 1 
1 1 i) : 1 i) i) 1 
3 7Da-n--- een nee | 30 {Slight {ModerateiSlight |Moderate{|Douglas-fir--------- i 155 |Douglas-fir. 
Jory ' ! ! t I ! i I 
I H H i i H H H 
37 Benne enw --- een t 3r {Moderate|Moderate;Slight {Moderate} Douglas-fir--------- | 155 |Douglas-fir. 
Jory I i I { } Hl i i 
| t H { t ' t i 
38E------------~--- | 4d {Slight {Severe |Severe |ModeratejDouglas-fir--------- { 110 |Douglas-fir. 
Kilchis I H i H i iWestern hemlock----- [ =- } 
a t ! ' I i ' 1 
i 1 ! ' 1 ) 1 t 
38F---~------------ i 4r {Severe jSevere jSevere |Moderate!Douglas-fir------~--- | 110 |Douglas-fir. 
Kilchis { { H i H {Western hemlock----- toree 
i I i i i { i i 
39F*: i H { H i i I } 
Kilechis-~-------~- i 4r {Severe {Severe jiSevere Moderate! Douglas-fir--------- 1 110 |Douglas-fir. 
\ \ ' { { iWestern hemlock----- i --- | 
1 t 1 1 ! t 1 
Klickitat--------- | 3f Severe |Moderate/Slight {Moderate !Douglas-fir--------- {Douglas-fir. 
i H t H I iWestern hemlock ' 
i i I t H i i 
4QD---------------- { === {Slight j;Slight j;Slight |Moderate|Douglas-fir--------- iDouglas-fir. 
Kilowan I H I I I { I 
I i ! H H H { 
4 Of -------------- = i oo- |Moderate|Slight {Slight iModerate|Douglas-fir--------- iDouglas-fir. 
Kilowan f { H f t ! i 
i i ! i ! { i 
4QF--~----+--------- i --- |Severe {Slight {Slight iModerate;Douglas-fir--------- iDouglas-fir. 
Kilowan | I I { ' H i 
I I I I i H I 
4 {D------~---------- | 3f {Slight {Slight {Slight |Moderate|Douglas-fir--------- iDouglas-fir. 
Klickitat ! I I H i tWestern hemlock I 
t O 1 t 1 ' ‘ 
1 1 1 t ! 1 i 
YU E-- na eee een | 3f {Moderate|Moderate{Slight {|Moderatej|Douglas-fir-------+- iDouglas-fir. 
Klickitat I H { H { {Western hemlock I 
1 1 U 1 1 1 1 
i] i s i if v 1 
4 {P---------------- | 3f {Severe {Moderate|Slight iModerate|Douglas-fir--------- iDouglas-fir. 
Klickitat t H H H H jWestern hemlock i 
1 t 1 1 ' t ' 
| i] 1 i f i 4 
42B----~----------- | 20 j|Moderate;Slight {Slight {Severe {Douglas-fir--------- iDouglas-fir. 
Knappa i { i H t {Western hemlock- | 170 | 
{ { ! I i iSitka spruce-------- | 180 {| 
i I i i I I i i 
43D---~--~---------- i 4f {Slight iModerateiModerate | Moderate ji Douglas-fir-----~--- | 100 {Douglas-fir. 
Luckiamute i i H I { { I i 
' 1 1 + 1 1 1 1 
t 1 1 1 1 t 1 ! 
43F----~-----~----- | 4f {Moderate |Moderate| Moderate {Moderate |Douglas-fir--------- | 100 {Dougias-fir. 
Luekiamute I H H H t I H ! 
i { H i I ! 1 t 
44p---------------- { 4o {Slight |Slight {Slight {Moderate jDouglas-fir--------- | 115 {Douglas-fir. 
Lurnick ! I ! H i H { H 
t i { H H H t { 
4UE-+-------------- 4o {jModerate{Slight {Slight {Moderate |Douglas-fir--------- t 115 {Douglas-fir. 
Lurnick H f t H 1 
{ | i ! 
I i { ' 


! 
1 
i 
' 


See footnote at end of table. 
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TABLE 6,--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Potential productivity 


i I Management concerns 
Soil name and tOrdi- ; Equip- 1 a 


I 
iSite 


' 
\ 
1 
| Trees to plant 
1 
! 


{ 
1 
map symbol ination; ment ‘Seodtine: Wind- { Plant { Common trees 
isymbol} limita-{mortal- {| throw |competi-| jindex 
{ | tion {ity i hazard } tion | i 
3 1 t 1 ft ! 1 1 
! { I i i i H i 
YA F------------ ae i 4r {Moderate|Slight {Slight {Moderate|Douglas-fir--------- 1 115 {Douglas-fir. 
Lur nick I I I i I H I : 
i ! | ! ! I I i 
46----------------- | 20 {Severe {Slight {Slight {Moderate|Douglas-fir---~------ | 166 |Douglas-fir. 
Malabon { { i f I \Grand fir--+--------+ 1) neat. 
i { i i H H i i 
47D------~--~------- f 30 jSlight {Slight {Slight j|Moderate}Douglas-fir--------- 1} 145 {Douglas-fir. 
Marty I I i I I ' t I 
{ i i i ‘ 1 I i 
YT Baw ann nn ene ee eee | 20 {Moderate|Slight {Slight {[{Moderate{Douglas-fir-+--+------ | 166 |Douglas-fir. 
Marty I I { i I {Western hemlock----- —— 
1 1 + 1 1 t t 
t I + i} i t ' 
48A, 48B----------- | 20 {Severe {Slight {Slight {Severe {|Douglas-fir--------- iDouglas-fir, 
MeAlpin { H { H I iPonderosa pine- | ponderosa pine. 
H ! i | | {Red alder-~--~-- ! 
! H i I ! iOregon ash----- { 
H I I i I Grand fir----------- i 
{ i I I { ' i 
49----------------- | 30 {Moderate{Slight |Moderate|Severe |Douglas-fir--------- |\Douglas-fir, 
McBee i | ‘ { H |\Black cottonwood----{ --- | black cottonwood, 
I I i H i I { | grand fir. 
H I H { ! I i i 
5 0D wn nae e nnn nee { 20 {Slight {Slight {Slight {Moderate}Douglas-fir--------- {| --- |}Douglas-fir. 
MeDuff H H H H i {Bigleaf maple- --- | 
I f H i i iRed alder----------- --- | 
i i { ! H I I 
50E---------------- | 30 |Moderate;Slight {Slight iModerate}Douglas-fir--------- {| --- }|Douglas-fir. 
McDuff | | t f { {Bigleaf maple------- }o-e- | 
i I | H H tRed alder----------- tooc- 
I t { ! I { H I 
50F--------------+- | 3r {Severe Slight {Slight {ModeratejDouglas-fir--------- i -e- |Douglas-fir. 
MeDuff H I i I i |Bigleaf maple------- tome | 
! ' | i | iRed alder-~-----~----- bo--- | 
i i i | { { t 
5 1D------------~--- i 50 {Slight eaudiied: quautate uadereas doueide: fir----+------ 1 90 {Douglas-fir, 
Mulkey i ' f ' i {Noble fir----------- | --- | noble fir. 
I I i i I {Western hemlock----- } --- | 
J 1 it H t 1 i 1 
1 1 i 1 i V 1 
52C---------------- | 30 {Slight iNoderabe | Sitene Moderate |Douglas-fir--------- | 151 {Douglas-fir,. 
Nekia i i { I I { i i 
{ I i I i | | I 
5 2D ---------------- i 30 {Slight {Moderate|Slight {ModerateiDouglas-fir-—--~----- | 146 {Douglas-fir. 
Nekia H I I i I I i I 
i i I { i i I { 
52E---------------- | 30 {Slight |Moderate|Slight {|Moderate|Douglas-fir-----~---- | 144 |Douglas-fir. 
Nekia { H I I | H I 
i I i I I I I H 
5 QF ---------------- i 30 {ModerateiModerate!Slight {iModerate}|Douglas-fir--------- i 144 {|Douglas-fir. 
Nekia { i i { i i i i 
i { I t ! } i i 
53, 54------------- | 30 {Slight |ModerateiSlight |ModerateiDouglas-fir--------- | 147 {Douglas-fir, 
Newberg H H H { i {Black cottonwood----| --- | black cottonwood. 
1 1 ' ' 1 ! f ! 
! 1 1 \; I ! i j 
5 9D---------------- i 20 {Severe j|Slight {Slight {|Moderate|Douglas-fir | 158 |Douglas-fir, 
Peavine H I { 1 I iGrand fir-------- : 167 | grand fir. 
I H I H I {Western redcedar----; 167 | 
{ H t H i iRed alder----------- tom | 
| | H H I iBigleaf maple------- to--- 4} 
t I I ! i I t ! 
5 5E---------------- 1 20 {Severe {Moderate|Slight jModerateiDouglas-fir | 158 |Douglas-fir, 
Peavine i Hy H i I iGrand fir----------- } 167 | grand fir. 
i ' i H i {Western redcedar=---| 167 | 
I { | { H !Red alder----------- to--- | 
H H \ { f \Bigleaf maple------- tome | 
1 1 1 ' ' Zr 
' ! 1 I i | 


See footnote at end of table. 


western hemlock, 
noble fir, 
western white pine. 
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TABLE 6,.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
T T Management concerns 1 Potential productivity 1 
Soil name and 1Ordi- | Equip- 7 T H i T t 
map symbol ination; ment j|Seedling| Wind- | Plant | Common trees iSite | Trees to plant 
{symbol} limita-imortal- | throw [competi-{ tindex| 
I 1 tion | ity | hazard | tion | t i 
i i 1 i i I 1 I 
i i i H i H i i 
59F~------------+---- | 2r {Severe |Moderate/Slight {|Moderate!Douglas-fir--------- | 158 ;Douglas-fir, 
Peavine i I | | | {Grand fir--------~-- 1 167 | grand fir. 
I I i I I iWestern redcedar----{ 167 | 
H ! ! ! i iRed alder-~--------- ate 
i i | I { iBigleaf maple------- ! | 
I 1 I t ‘ ' ' 
t t 1 1 1 i i 
58 ---2 eo e+ | 38S {Slight j|Moderate|Slight {iModerate|Black cottonwood---- {Black cottonwood. 
Pilchuck I { H H i iRed alder------- H 
{ Hl Hl H H {Bigleaf maple- ' 
\ { H | { !Douglas-fir--------- : 
i I H ! I i I 
6 1C- 22 ee een nee | 3f ({tSlight {Moderate|Slight |Moderate|Douglas-fir--------- |Douglas-fir. 
Ritner { ! i I I { I 
I H ! H I Hl i 
6 1Denn----- ene == | 3f {Slight |Moderate|Slight {Moderate}Douglas-fir--------- iDouglas-fir. 
Ritner i i i Hl ! i i 
I i | I i I { 
6 1E---------------- | 3r {Moderate!;Moderate/Slight {Moderate Douglas-fir--------- iDouglas-fir. 
Ritner H I H H I ! H 
i i I { { I t 
64B, 64C----------- 1 2c {Moderate|Slight {Slight |Moderate|Douglas-fir iDouglas-fir. 
Salkum | H | { i {Red alder------ \ 
H i f I H iWestern redcedar---- H 
1 1 ' ‘ 1 1 1 
' t) t i t 1 t 
65B, 65C----------- | 3w {ModerateiSevere iSlight [Severe {jDouglas-fir {Douglas-fir. 
Santiam { ! I I t { t ! 
i { i H i H I { 
65D -------~-------- | 3w {Moderate{Severe {Slight iSevere {Douglas-fir--~------ i 135 |Douglas-fir. 
Santiam ! t H H { I i I 
i i I { i ! I i 
66D--------+-------- i 20 |Moderate!Slight {Slight |ModerateiDouglas-fir--------- 1 182 |Douglas-fir, 
Slickr ock ! I H I I { { { western hemlock, 
i i | H I ! { i 
{ t H I { ! | ! 
66E------+--~-------- i 20 {iModerate!Slight {Slight jModerate}Douglas-fir~----~--- i 174 iDouglas-fir. 
Slickr ock H ' : ' H H H i western hemlock. 
: t 1 t 1 + 1 
1 1 ' ) i 1 1 1 
6 9D--+~------------- 1 4f |<Slight {Moderate {Moderate |Moderate|Douglas-fir--------- 1 115 {Douglas-~fir, 
Trask I i I ! ' iWestern hemlock----- 1 115 | western hemlock. 
{ H i t i Western redcedar----j --- | 
I i I ! i i I i 
6 9F-----------~---- { 4f {Severe jSevere {Moderate |Moderate{Douglas-fir--------- | 115 {Douglas-fir, 
Trask { i { H H tWestern hemlock----~- + 115 {| western hemlock. 
i ! H iWestern redcedar---=-| --- | 
1 \ ' 
i) 1 t i 1 1 1 ' 
7 OD----~----------- { 4f {Slight {Moderate {Moderate |Moderate|Douglas-fir--------- 1 117 {Douglas-fir. 
Valsetz ! ! H i { iWestern hemlock----- fo--- | 
i H i H H {Noble fir----------- Powe f 
{ i i i H I { H 
7 OE~-------~------- | 4f {Moderate }|Moderate {Moderate |ModeratejDouglas-fir---~------ i115 4 
Valsetz ! i H H I iWestern hemlock----- boone | 
' i t ' 1 ‘Noble fir----------- Wee, 
i ! I i i { i I 
7 OF ---~--~---------- { 4f |Severe {Moderate {Moderate |Moderate|Douglas-fir--------- H 
Valsetz | i H H H iWestern hemlock----- i 
i ' ' ' \ \Noble fir----------- ' 
{ i i i i i i 
TIF*: I ! ! { I I i 
Valsetz-----~------ { 4f jSevere |ModerateiModerate iModerate |Douglas-fir--------- H 
i i i I i {Western hemlock- ' 
| i H { i iNoble fir----------- i 
i i H { { | ! 
Yellowstone------- i 5d {Severe {Slight {Severe {Slight Douglas-fir--------- { 80 {Douglas-fir, 
t 1 1 1 + 
i I 1 t i) 
! i | i i 
I H t H I 
} i H 1 i 


See footnote at end of table. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


western white pine. 


a eR - as 
i { Management concerns T Potential productivity | 
Soil name and 1Ordi- { Equip- 1 i I i i 
map symbol ination! ment {Seedling} Wind- {| Plant |} Common trees iSite | Trees to plant 
isymbol, limita-|mortal- {| throw |competi-| tindex| 
| } tion | ity { hazard | tion | { 1 
I b i V ' 1 1 “FT 
{ i { H { t I i 
THC, T4D----------- 1 20 {Slight {Moderate{Slight |Moderate|Douglas-fir--------- | 160 {Douglas-fir. 
Willakenzie H t i i i I I t 
I I t H ! j i H 
7 YE---------------- 1 20 {Slight !Moderate|Slight {iModerate|Douglas-fir--------- | 160 |Douglas-fir. 
Willakenzie f ! i { i i i I 
i I I i i ' I ! 
TYP ane nn nw nn n-ne enn | 2r tModerate|Moderate{Slight {Moderate |Douglas-fir--------- | 160 !Douglas-fir. 
Willakenzie I I i i t { I t 
i i I I I { i i 
76C, 76E----------- | 4d {Moderate/Severe {Moderate!Severe |Douglas~fir--------- { 114 |Douglas-fir. 
Witzel I | | H H |Oregon white oak----{j --- | 
i | I { | {Ponderosa pine------ fom | 
1 t t 1 i t , ' 
t + { 1 i i i i 
7 7Aa--------------- | 20 {Slight {Slight {Moderate|Moderate{Douglas-fir------+-- { 169 {|Douglas-fir. 
Woodburn f I t I i { ' I 
i I | t i H H i 
T1C, 17D----------- | 20 {Slight {Slight {|ModerateiModerate | Douglas-fir--------- {| 169 {Douglas-fir. 
Woodburn ! i ! I i i i i 
i i i i i i I I 
8 OD -----~+-----+---- | Sd |ModerateiSlight [Severe {Slight {Douglas-fir-~-------- ; 80 |Douglas-fir, 
Yellowstone { H H | I i H | western hemlock, 
I ! i 1 | t H i noble fir, 
I { { i H H H {| western white pine. 
1 t i 1 ! 1 1 7 
i 1 :] I ' 1 i) t 
80F ~-~------------- { 5d {Severe {Slight {Severe {Slight {Douglas-~fir--------- i 80 |Douglas-fir, 
Yellowstone i t i i ! | western hemlock, 
{ i i i i | noble fir, 
1 ! 1 ! t 1 
1 I i 1 t 1 
, t 1 ' ' t 
1 I i} I 1 i 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 7.--BUILDING SITE DEVELOPMENT 


SOIL SURVEY 


[Some of the terms used in this table to deseribe restrictive soil features are defined in the Glossary. 


text for definitions of "slight," "moderate," and "severe." 


rated] 


name and 
symbol 


Bellpine 


8D, SE, BF, 
Bellpine 


ODy Obsee---2225 


Bohannon 


10E, 
Bohannon 


8G---- 


10F--------- 


Shallow 
excavations 


iModerate: 
too clayey. 


iModerate: 
too clayey. 


isevere: 
wetness. 


iModerate: 
too clayey. 


isevere: 
slope. 


|Severe: 


| slope. 
1 


1 


|Severe: 


floods, 
wetness. 


|Severe: 
wetness. 


poevere: 
floods, 
wetness, 


i\Moderate: 


depth to rock, 


too clayey. 
Severe: 


i 
if 
1 
i] 
1 
if 
I 
i slope. 
' 
t 
: 
' 
1 


isevere; 
slope. 


iModerate: 
slope, 


i 
} depth to rock. 
' 
' 


isevere: 
Slope. 


isevere: 
1 wetness, 
| floods. 
1 
i 
' 
' 


Dwellings 
without 
basements 


Severe: 
shrink-swell, 
1 


ow strength. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
wetness. 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


s 


Severe: 
wetness, 
floods, 
shrink-swell. 

Severe: 

low strength, 

shrink~swell, 

wetness. 


e 
Ww 
floods, 
Ss 


Severe: 


e 
low strength. 


Severe: 
slope, 
low strength. 


8 


Moderate: 
s 


S 


e 
f 

wetness, 

low strength. 


Dwellings 
with 
basements 


ve) 


evere: 
shrink-swell, 
low strength. 


wu 


hrink-swell, 


e 
floods, 
Ss 

low strength. 


wa 


evere: 
low strength. 


Severe: 
low strength, 
slope. 


hrink-swell, 


e 
low strength, 
s 
wetness. 


Se 
wetness, 
floods, 
shrink-swell. 


w 


Severe; 
slope, 
low strength. 


Severe: 
slope, 
low strength. 


Moderate: 
slope, 
depth to rock. 


yy 


Small 
commercial 


e 
shrink-swell, 
low strength. 


“a 


hrink-swell, 


e 
Pinsde, 
s 

low strength. 


Severe: 
wetness. 


iS) 


Severe: 


a 


evere: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
slope. 


etness, 


e 
floods, 
w 

low strength. 


buildings _ 


Absence of an entry means soil was not 


Local roads 
and streets 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
low strength, 
shrink-swell. 
Severe: 
low strength, 
shrink-swell, 
wetness. 


e 
w 
low strength, 
shrink-swell. 


Se 
low strength. 


Se 
slope, 
low strength. 


derate: 


Severe: 
wetness, 
floods, 
low strength. 


POLK COUNTY, OREGON 


TABLE 7.--BUILDING SITE DEVELOPMENT~-Continued 


Shallow 


i 
Soil name and | 
I excavations 
! 
I 


map symbol 


12A--------------- 'Slight----------- 
Briedwell { 
\ 
J 
1 2C0--------------- iModerate: 
Briedwell | Slope. 
i} 
' 
12D------~-------- psevere: 
Briedwell i slope. 
‘ 
! 
1 3---+------------- iSevere: 
Camas | floods, 
| cutbanks cave. 
t 
t 
1 4------------+---- Severe: 
Chehalis { floods. 
' 
! 
15C--~------------ iSevere: 
Chehulipun i depth to rock. 
1 
15 E--------------- {Severe: 
Chehulpum i Slope, 
| depth to rock. 
1 
16E*: i 
Chehulpum-------- iSevere: 
| Slope, 
i depth to rock, 
1 
! 
Steiwer--~------- {Severe: 
| Slope. 
a 
' 
VJ wenn eon -- ~--{Severe: 
Cloquato | floods. 
i 
f 
| 8 enone ---- n= iSevere: 
Coburg | wetness. 
' 
t 
' 
1Q--n anne nnn n ee nn iSevere: 
Coburg | floods, 
| wetness. 
' 
i 
20 eee en ------- eee isevere 
Concord { wetness. 
1 
I 
{ 
i 
21, 22---~-------- tSevere: 
Cove | floods, 
| wetness. 
23D---------~------ |Moderate: 
Cruiser } Slope. 
23E, 23F---------- iSevere: 
Cruiser | Slope. 
\ 
1 
\ 
See footnote at end of table. 


t 

H Dwellings 
i without 
' 
t 


Dwellings 
with 


| | 
H i 
basements H basements I buildings 
semen ta somes ea nS 


Small 
commercial 


1Slight----------- \Slight---~------- {Slight---------~-- 
1 ht t 
{Slight----------- iSlight----------- iModerate: 

' t t slope. 

i I | 

iSevere iSevere: iSevere: 

i slope. | slope. } slope. 

1 1 iy 

1 ! i 

i Severe: tSevere: |Severe: 

i floods. i floods. { floods, 

t 1 t 

iSevere iSevere: {Severe: 

| floods. i floods. | floods. 

bY i 1 

t £ i) 

{Moderate iSevere {Moderate: 

| depth to rock. | depth to rock. | slope, 

! I } depth to rock. 
t + 1 

1 1 1 

iSevere: iSevere iSevere: 

| Slope. | slope, | slope 

H | depth to rock. | 

' H I 

i ' t 

Severe: iSevere: |Severe: 

| slope i slope, 1 slope. 

Hl | depth to rock i 

* L t 

1 i} | 

iSevere: iSevere iSevere: 

i slope | slope. | slope. 

1 t 1 

i} v 1 

iSevere iSevere: iSevere: 

| floods. i floods. | floods. 

1 t t 

I 4 ! 

(Moderate: Severe: iModerate: 

| wetness, | wetness. i wetness, 

| low strength, i i shrink-swell, 
| shrink-swell. i | low strength. 
' 1 i 

1 ' + 

iSevere: iSevere: iSevere: 

| floods. | floods, {| floods, 

: i wetness. H 

1 Y t 

i i i 

iSevere: iSevere: iSevere: 

} wetness, ; wetness, | wetness, 

| Shrink-swell. |} Shrink-swell. i shrink-swell. 
1 + t 

iSevere: poevere; isevere: 

| floods, | floods, i floods, 

i wetness, { wetness, i wetness, 

{ shrink-swell. | shrink-swell. | shrink-swell. 
£. if t 

1 i ' 

{Severe: Severe: iSevere: 

{| low strength. {| low strength. | slope, 

I | | low strength. 
a 1 { 

i) i! t 

iSevere: {Severe: iSevere: 

| Slope, { slope, | slope, 

i low strength. | low strength. { low strength. 
rt 1 t 


Local roads 
and streets 


iModerate: 
low strength. 
Moderate: 
low strength. 


Severe: 
floods. 


‘|Severe: 


floods. 


Moderate: 
depth to rock, 
low strength. 


Severe: 
slope. 


e 
floods. 


Severe: 
low strength. 


Severe: 
floods, 
low strength. 


Severe: 

low strength, 
wetness, 
shrink-swell. 


Severe: 
floods, 
wetness, 

low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
slope, 
frost action, 
low strength. 


i) 
4 
‘ 
‘ 
1 
\ 
1 
1 
1 
i} 
' 
( 
1 
1 
1 
‘ 
1 
LJ 
1 
1 
4 
4 
1 
1 
1 
1 
1 
1 
1 
i} 
1 
1 
1 
1 
| 
' 
1 
t 
! 
1 
| 
! 
| 
t 
i} 
t 
t 
1 
1 
i 
i 
1 
1 
1 
' 
1 
1 
i 
4 
1 
i 
1S 
t 
t 
t 
‘ 
4 
1 
1 
1 
4 
1 
1 
1 
3 
t 
1 
t 
1 
1 
1 
1 
’ 
t 
q 
i 
! 
' 
1 
1 
! 
1 
1 
4 
1 
1 
1 
1 
! 
J 
! 
I 
t 
t 
i 
q 
{ 
| 
1 
t 
1 
1 
1 
! 
ft 
t 
{ 
1 
' 
1 
‘ 
t 
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Helmick 


30D, 


Soil name and 
map symbol 


' 
t 
1 
5 
f 
l 
1 


, 29E--~------- 


Helmick 


32E, 


Hembre H 
7 
i 


See footnote at 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
too clayey, 
depth to rock. 


Severe: 
Slope. 


Moderate: 
too clayey, 
wetness. 


Severe: 
Slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
Slope, 
wetness. 


Severe: 
wetness. 


Severe: 
slope, 
“wetness. 


Moderate: 
too clayey. 
Severe: 


slope. 


Moderate: 
slope, 
depth to rock. 


Severe: 
Slope. 


end of table. 


Dwellings 
without 
basements 


Severe: 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 
Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
wetness. 


Severe: 
shrink-swell, 
low strength, 
wetness. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Moderate: 
Slope, 
low strength. 


Dwellings 
with 
basements 


wetness, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 
low strength. 


wetness, 
shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
slope, 
shrink-swell. 


shrink-swell, 
wetness, 


Slope, 
shrink-swell, 
wetness. 


1 
+ 

1 

t 
{Severe: 
i 

1 

i 


vere: 


1 
: 

' 
ise 

| low strength. 
1 

H 

! 


slope, 
low strength. 


t 

' 

i} 

iModerate: 

{ slope, 

| depth to rock, 
{| low strength. 
i 

’ 

I 

\ 

1 


Severe: 
slope. 


Small 
commercial 
buildings 


Severe: 
slope, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
slope, 
low strength. 


Severe: 
low strength. 


1 
t 
' 
I 
1 
1 
! 
I 
{ 
1 
1 
1 
1 
{ 
{ 
i 
\ 
if 
\ 
t 
' 
1 
1 
t 
' 
1 
I 
t 
1 
I 
1 
i 
I 
I 
t 
t 
1 
1 
1 
l) 
i 
' 
1 
isevere: 
| Slope, 
t low strength. 
{ 
iSevere: 
i 
t 
' 
\ 
t 
{ 
a 
1 
i 
1 
' 
1 
I 
i 
1 
1 
1 
\ 
t 
i 
1 
! 
t 
t 
1 
t 
t 
1 
i) 
\ 
{ 
t 
i 
\ 
I 
\ 
1 
' 
i} 
\ 
1 
H 
a 
I 
t 
1 
\ 
1 
f 
t 
' 
i 
\ 
{ 
\ 
t 
1 
1 


shrink-swell, 
low strength. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
slope, 
shrink-swell, 
wetness. 


Severe: 
shrink-swell, 
low strength, 
wetness. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


SOIL SURVEY 


Local roads 
and streets 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 

low strength, 
slope, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength, 
shrink-swell, 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 

Severe: 

low strength. 


Severe: 
slope, 
low strength. 


Moderate: 
slope, 
low strength. 


POLK COUNTY, OREGON 


Soil name and 


map symbol 


Honeygrove 


3HE, 
Honey grove 


Jory 


3GE, 
Kilchis 


39F*: 


Kilchis-------- 


Kilowan 


OE, 
Kilowan 


41D, 41E, 41F--- 


Klickitat 


Knappa 


43D, 
Luckiamute 


I 


f 
i 
3 
i 
5 
i 
i 
i} 
t 


See footnote at 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


T 7 
1 ! 
Shallow i Dwellings H Dwellings 
excavations H without i with 
i basements H basements 
T T 
Severe: |Severe: [Severe: 
wetness. | wetness, | wetness, 
| low strength, | low strength, 
| shrink-swell, i shrink-swell. 
' 1 
1 i 
Moderate: iModerate: iModerate: 
too clayey. i slope, { slope, 


Severe: 
slope. 


Moderate: 
too clayey. 


Severe: 
slope. 


Moderate: 
too clayey. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock, 
small stones. 


Severe; 
slope, 
depth to rock. 


Severe: 

slope. 
Moderate: 

too clayey, 
depth to rock, 
Severe: 

slope. 

Severe: 

slope. 
Moderate: 


too clayey. 


Severe: 
slope. 


end of table. 


iS) 


M 


s 


M 


8 


BS) 


s 


5 


s 


5 


$ 


M 


Se 


shrink-swell, 
low strength. 


evere: 
Slope. 


oderate: 
low strength, 
shrink-~swell. 


evere: 
Slope. 


oderate: 
low strength, 
shrink-swell. 


evere: 
slope. 


evere: 
slope, 
depth to rock. 


evere: 
slope, 
depth to rock. 


evere: 
slope. 


evere: 
low strength. 


evere: 
Slope, 
low strength. 


evere: 
slope. 


oderate: 
low strength, 
shrink-swell. 


vere: 
slope. 


shrink-swell, 
low strength. 


Severe: 
slope. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
slope. 


Moderate: 
low strength. 


Severe: 
slope. 


Small 
commercial 
buildings 


Severe: 
wetness, 
low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
low strength, 
shrink-swell, 


Severe: 
slope. 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope, 


Severe: 
slope, 


Severe: 
slope. 


Severe: 
slope, 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
slope. 


Moderate: 
low strength. 


Severe: 


lope. 


ao 


depth to rock. 


depth to rock. 


189 


Local roads 
and streets 


Severe: 
wetness, 
low strength, 
shrink~swell. 


Severe: 
low strength. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
slope, 
depth to rock, 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
slope. 


Moderate: 
low strength. 


Severe: 
slope. 
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TABLE 7,--BUILDING SITE DEVELOPMENT--Continued 


Soil name and 
map symbol 


yup, 44E, 
Lur nick 


4BA, 
McAlpin 


McDuff 


50E, 50F+-------- 


McDuff 


52D, 52E, 
Nekia 


53, 
Newberg 


55D, 55E, 
Peavine 


Philomath 


See footnote 


48B--------- 


5 2F---- 


Shallow 
excavations 


-|Severe: 
t Slope. 
i 
-|Moderate: 
i too clayey. 


-|Severe: 

| floods. 

i 

| 
-|Moderate: 

| too clayey, 
| slope. 
1 
! 
' 


-jSevere: 
| slope. 
1 
1 


~{Severe: 


wetness. 


-|Severe: 
i floods, 
{ wetness. 
1 
-|Moderate: 
| too clayey, 
| depth to rock. 
1 
1 
: 


-| Severe: 


slope. 


3 
i 
t 
i 
t 
iT 


-|Severe: 


i slope, 


I 
; depth to rock. 
{ 


-|Severe: 


depth to rock. 


f 
i) 
i) 
1 
\ 
1 
' 
-!Severe: 


rock. 


-!Severe: 
| floods. 


-iSevere: 


slope, 


depth to rock. 


Severe: 
depth to 


rock. 


t 
i 
1 
1 
1 
' 
t 


-iSevere: 
slope, 


depth to rock. 


at end of table. 


s 


M 


M 


s 


5 


wn 


S 


e 
s 


° 
s 
i 
° 
Ss 


€ 
5 


e 
i 


@ 
d 
1 
8 


Dwellings 
without 


basements 


derate: 
hrink-swell, 
ow strength. 


derate: 


hrink-swell. 


ow strength. 


lope, 


epth to rock, 
ow strength, 
hrink-swell. 


lope, 
ow strength. 


aptb to rock, 
ow strength, 
hrink-swell. 


epth to rock, 
ow strength, 
lope. 


Dwellings 
with 
basements 


Severe: 
slope. 
Moderate: 

shrink-swell, 
low strength. 


= 
uo 
= 
oO 
bss | 
a 
ot 
oO 


Severe: 
wetness, 
shrink-swell, 


Severe: 
floods, 
wetness. 


low strength. 


Severe: 
slope, 
low strength. 


Severe: 
depth to rock, 
slope. 

Severe: 

depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
floods. 


Severe: 


slope, 
low strength. 


Severe: 


depth to rock, 


low strength, 
shrink-swell. 


Severe: 
depth to rock, 
low strength, 


t 
t 
1 
1 
1 
i 
' 
I 
! 
1 
V 
i 
t 
t 
1 
1 
1 
tf 
\ 
1 
' 
i 
1 
. 
1 
{ 
I 
i 
' 
i} 
1 
H 
1 
1 
{ 
1 
U 
1 
y 
1 
1 
1 
i 
1 
1 
1 
I 
1 
1 
H 
iSevere: 
i 
uy 
j 
! 
1 
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' 
1 
1 
' 
1 
1 
i 
i 
1 
i 
1 
1 
' 
‘ 
| 
1 
i 
1 
1 
1 
i 
I 
i) 
i 
i 
1 
i 
{ 
i 
t 
1 
i 
1 
i) 
1 
i 
\ 
! 
1 
1 
' 
i 
i 
‘ 
1 
i 
1 
1 
i 
i 
i 
I 
1 
1 
I 
' 
I 
1 
t 
\ 
V 
i 
I 
{ slope. 
1 
, 


SOIL SURVEY 


Small 
eommercial 
buildings 


Severe: 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell. 


Severe: 
floods. 


Severe: 
slope, 
low strength, 


Severe: 
slope, 
low strength. 


Severe: 
slope. 


Moderate: 
slope, 
depth to rock, 
low strength. 


Severe: 
slope. 


Severe: 
floods. 


Severe: 
slope, 
low strength. 


Severe: 
depth to rock, 
low strength, 
shrink-swell. 


Severe: 
depth to rock, 
low strength, 
slope. 


Loeal roads 
and streets 


Severe: 
slope. 
Severe: 

low strength. 


Severe: 
floods, 
low strength. 


Moderate: 
slope, 
low strength. 


Severe: 
slope. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
floods. 


Severe: 
low strength. 


Severe: 
Slope, 
low strength. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
floods. 


Severe: 
slope, 
low strength. 


Severe: 
depth to rock, 
low strength, 
shrink-swell. 


Severe: 
Slope, 
depth to rock, 
low strength. 


POLK COUNTY, OREGON 


i 
Soil name and | 
map symbol i 
1 

I 


pe 


i} 
1 
t 


Fe ee ere 


Rickreall 


60D, 60E, 60F----- 
Rickreall 


61D, 
Ritner 


62*, 
Riverwash 


63%. 
Rock outcrop 
Salkum 


6 4Cm------- Se etenleeatetad H 
Salkum 


67D, 


See footnote 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 
SSS ee ee A ea eT 


1 
Shallow | Dwellings Dwellings 
excavations H without with 
H basements basements 
Ls 
Severe: Severe: Severe: 
floods, floods. floods. 
cutbanks cave. 
Moderate: Severe: Severe: 


too clayey. 


Severe: 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
slope. 


Moderate: 
slope, 
too clayey. 


Severe: 
slope. 


Moderate: 
depth to rock, 
too clayey. 


Severe: 
slope. 


Severe: 
wetness. 


end of table. 


low strength. 


Severe: 
slope, 
low strength. 


Moderate: 
depth to rock, 
low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Moderate: 
Slope. 


Severe: 
slope. 


Slight----------- 


Severe: 
slope. 


Severe: 
shrink-swell, 
low strength, 
wetness. 


low strength. 


Severe: 
slope, 
low strength. 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severes 
slope, 
shrink-swell, 
low strength. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 


depth to rock. 


Severe: 
Slope. 


Severe: 
wetness, 
shrink-swell. 


Small 
commercial 
buildings 


Severe: 
floods. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Moderate: 
slope, 
depth to rock, 
shrink-swell. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength. 


ta 


e 
slope, 
shrink-swell, 
low strength, 
Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
s 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
shrink~swell. 
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Local roads 
and streets 


Severe: 


e 
floods. 


Severe: 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
low strength. 


Severe: 


slope, 
low strength. 


Severe: 
low strength. 


Se 
low strength. 


Moderate: 
low strength, 


wetness. 


Moderate: 
low strength, 
slope, 
wetness. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 


° 
low strength. 
Severe: 

8 
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SSS SSS SSS SS aS 


Soil name and 
map symbol 


68D, 68E-------=-- 


Suver 


69D, 69F--------- 


Trask 


70D, 70E, 70F---- 


Valsetz 


TIF*®: 


Valsetz--n--2eer= 


Yellowstone----- 


Willakenzie 


TAD, THE, 74F---- 


Willakenzie 


Woodburn 


See footnote 


TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


if 

i Shallow 

! excavations 
' 
i 


Dwellings 
without 
basements 


{Severe: 


slope, 
wetness. 


iSevere: 
slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock, 


iSevere: 

| slope, 

{ depth to rock, 
| large stones. 
i) 

1 

! 


iSevere: 
wetness, 
floods. 


iSevere: 
wetness, 
floods. 


iModerate: 

i depth to rock, 
1 too clayey. 
' 

i 

' 


iSevere: 
slope. 


1 

t 

, 
iModerate: 
| slope. 

t 

1 

1 

i) 


Severe: 

| depth to rock, 
| large stones. 
\ 
! 
m3 


isevere: 

Slope, 

depth to rock, 
large stones, 


iSevere: 
wetness. 


at end of table. 
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t 
4 
! 
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shrink-swell, 
low strength, 
wetness. 


Severe: 
Slope, 


depth to rock, 


large stones. 


shrink-swell, 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Moderate: 
shrink-swell. 


Severe: 
Slope. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
slope, 
low strength, 
shrink-swell. 


Severe: 


depth to rock, 


large stones. 


Severe: 
slope, 


depth to rock, 


large stones. 


Moderate: 
wetness. 


Dwellings 
with 
basements 


Severe: 
slope, 
wetness, 
s 


hrink-swell. 


Severe: 
5 


Severe: 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 

slope, 

depth to rock, 
large stones. 


Severe: 
shrink-swell, 
floods, 
wetness. 


derate: 
hrink-swell. 


Severe: 


lope. 


uo 


Moderate: 
low strength, 
s 


hrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
slope, 

low strength, 
s 


hrink-swell. 


arge stones. 


lope, 
arge stones, 


!Severe: 


1 
U 
' 
1 
i 
{ 
1 
! 
' 
! 
1 
' 
' 
t 
t 
‘ 
1 
' 
i 
1 
I 
i 
' 
H 
' 
! 
' 
i 
i) 
i 
i 
1 
' 
t 
1 
1 
t 
1 
' 
1 
' 
1 
\ 
i 
1 
t 
1 
if 
1 
i 
' 
i] 
' 
‘ 
' 
t 
\ 
1 
\ 
' 
I 
4 
1 
I 
\ 
i 
I 
1 
! 
‘ 
t 
i 
i) 
iM 
H 
' 
1 
i 
t 
' 
H 
t 
I 
' 
t 
t 
. 
! 
' 
1 
1 
I 
1 
t 
1 
1 
1 
i 
{ 
H 
1 
' 
i 
{ 
' 
! 
I 
H 
' 
i} 
1 
' 
1 
3 
t 
H 
4 
' 
! 
H 
I 
I 
t 
i 
{Se 
| wetness. 
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° 
depth to rock, 
s 


e 
depth to rock, 
a 


e 
8 
depth to rock, 
Bb 


Small 
commercial 
buildings 


Severe: 
slope, 
wetness, 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 


depth to rock, 


large stones. 


Severe: 
shrink~swell, 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Severe: 
slope. 


Severe: 


depth to rock, 


large stones. 


Severe: 
slope, 


depth to rock, 


large stones. 


Moderate: 
wetness. 
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{| 


Local roads 
and streets 


Severe: 
slope, 
low strength. 


Severe: 
slope. 


Severe: 
s 


Se 
Stans 

depth to rock, 
large stones. 


Severe: 
wetness, 
shrink-swell, 
low strength. 

Severe: 

floods, 

wetness. 


Mo 
low strength, 
shrink~swell. 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
depth to rock, 
large stones. 
Severe: 
slope, 
depth to rock, 
large stones. 


Moderate: 
low strength. 
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depth to rock, 
large stones. 


depth to rock, 


depth to rock, 
large stones. 


e 
H s 
{ depth to rock, 
| large stones. iL 
\ 
t 


e 

s 

depth to rock, 
1 arge stones. 


arge stones. 


t i) 1 1 
Soil name and | Shallow t Dwellings i Dwellings H Small t Local roads 
map symbol H excavations H without | with I commercial H and streets 
1 { basements | basements ' buildings i 
1 Sarit 
| | | | 
17 C--=------------ iSevere: iModerate: {Severe: iModerate: iModerate: 
Woodburn ! wetness. { wetness. i wetness. } slope, | low strength. 
I H H | wetness. | 
| i i I ! 
77D---~-------<--- iSevere: iSevere: |Severe: | Severe: isevere: 
Woodburn | Slope, | slope. t slope, | slope. | slope. 
| wetness. i | wetness. { H 
t H I H I 
78%. I i i I I 
Xerochrepts and } H H ! H 
Haploxerolls I I { { 
i t H i ! 
79%, H I i i I 
Xerofluvents I I I I i 
i t v c ' 
' ' 1 1 t 
80D, 80F-~------~--- {Severe: iSevere: iSevere: {Severe: iSevere: 
Yellowstone slope, i slope, { Slope, | slope, i slope, 
1 a 1 1 
i) t i I 
t ' ' 1 
t I 1 I 


* See map unit description for the composition and behavior of the map unit. 


194 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 


TABLE 8.--SANITARY FACILITIES 


SOIL SURVEY 


See 


text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils. 
Absence of an entry means soil was not rated] 


1 fy 1 ' T 
1 J i i 1 
Soil name and H Septic tank | Sewage lagoon | Trench i Area H Daily cover 
map symbol | absorption H areas Hl sanitary H sanitary i for landfill 
i fields i I landfill H landfill Hl 
T T T 
1 Aen eee ee |Severe: iModerate: iSevere: iSlight----------- iPoor 
Abiqua | peres slowly. | seepage. | too clayey. } | too clayey. 
1 ' 1 1 1 
1 t i 1 + 
| B---------------- Severe: H tSevere: {Slight-------+--- tPoor 
Abiqua i percs slowly. I | too clayey. i | too clayey. 
1 v 1 1 1 
if ! i i ! 
Oren nee e nnn nn isevere: iSevere: iSevere: 1Moderate: iPoor: 
Abiqua | peres slowly. i floods | too clayey. : floods. | too clayey. 
' a t 1 ' 
1 1 1 I ' 
3------ ne ----- isevere: iSevere: isevere: Severe: iPoor: 
Amity i wetness, | wetness. | wetness, | wetness. | wetness. 
| peres slowly. i I { 
1 ' , t t 
if I 1 t i 
4D ---------------- iSevere: iSevere: iSevere: iModerate: Poor: 
Apt i percs slowly. | slope. i too clayey. | slope. | too clayey. 
\ 1 ' 1 1 
1 ! s 1 i) 
4YE--------~------- iSevere: iSevere: Severe: isevere: {Poor: 
Apt i slope, | slope. { slope, } slope. | slope, 
{ peres Slowly. i ; too clayey. | {| too clayey. 
' 1 ' 1 1 
! i) 1 t ] 
§ Dene ener nnn eee Severe: iSevere: iSevere: Severe: {Poor: 
Astoria | Slope. i Slope. { too clayey, | Slope. i slope, 
{ t ! depth to rock. } 1 too clayey. 
1 ' t i} ! 
1 t it i | 
5 Ean a wenn nnn nnn ne iSevere: iSevere: iSevere: iSevere: {Poor: 
Astoria i slope. i slope. | Slope, i slope. | slope, 
H i 1 too clayey, | | too clayey. 
| H i depth to rock. } Hl 
t 4 t t ' 
t t 1 i T 
6A------~-------~-- iSevere: Severe: Severe: iSevere: iPoor: 
Bashaw 1 floods, i floods, | too clayey, } floods, | wetness, 
i wetness, | wetness. | floods, i wetness. i too clayey. 
| peres slowly. I | wetness. I I 
1 7 1 ' t 
I 1 i] i t 
6C---------------- Severe: iSevere iSsevere: iSevere;: {Poor: 
Bashaw i peres slowly, | slope, | too clayey, i wetness. | too clayey, 
| wetness. i wetness. | wetness. H i wetness. 
1 1 i + t 
1 U 1 , t 
ee 1Severe: iSevere: |Severe: iSevere: |Poor: 
Bashaw | floods, | floods, {| too clayey, | floods, | wetness, 
i wetness, i wetness. i floods, i wetness. i too clayey. 
i peres slowly. H | wetness. H | 
I 1 t £ 1 
iT 1 t t if 
8C---------------- iSevere: iSevere: (Severe: iSlight-+--------- tPoor: 
Bellpine | depth to rock, { Slope, { depth to rock, { | thin layer, 
+ peres slowly. | depth to rock. | too clayey. ! | too clayey, 
I i i H | area reclaim. 
' 1 a v 1 
! ! i i) 1 
8D---------------- Severe: isevere: iSevere: iSevere: {Poor: 
Bellpine | slope, | Slope, |} depth to rock, j| slope | thin layer, 
i depth to rock, | depth to rock. | too clayey. H | slope, 
} peres slowly. { i H | too clayey. 
t t t i} ' 
t i i i) 1 
8E, 8F, 8G-~------ iSevere: iSevere: {Severe: iSevere: |\Poor: 
Bellpine | slope, i slope, | slope, i slope {| thin layer, 
| depth to rock, {| depth to rock. 1 depth to rock, Hy | slope, 
| peres slowly. H i too clayey. H | too clayey. 
NS 1 1 1 1 
1 1 i 1 1 
QDmasecoeeceeswose ‘Severe! ‘Severe: |\Severe: {Severe {Poors 
Blachly i slope, {| slope. | too clayey. | slope ! too clayey, 
i peres slowly. H i H | slope. 
I ' x 1 1 
! 1 1 I 1 
QE-----~--~------- Severe: iSevere: iSevere: iSevere: 1Poor: 
Blachly | slope, | Slope. | slope, i slope. | too clayey, 
1 peres slowly. H | too clayey. | i slope. 
' t ! ' 1 
? t i 1 
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7 7 7 7 7 
t ! 1 i ! 
Soil name and | Septic tank | Sewage lagoon | Trench I Area H 
map symbol H absorption i areas ! sanitary i sanitary t 
H fields H H landfill i landfill H 
i) rs i 1 Hl 
I H { i I 
10D-~---~----------- iSevere: iSevere: Severe: Severe: | 
Bohannon | depth to rock. { slope, i: depth to rock, { Seepage. Hl 
H | seepage. | seepage. ! { 
1 1 t 1 ' 
1 i) i ! 13 
10E, 10F-~--------~- iSevere: Severe: Severe: severe: H 
Bohannon i slope, | slope, | slope, | Slope, H 
} depth to rock. j} seepage. | depth to rock, j| seepage. H 
i { | seepage. i I 
i t H H i 
] 1------~---------~+- iSevere: iSevere: Severe: iSsevere; H 
Brenner | floods, | floods, | floods, i floods, t 
| wetness, i wetness. i wetness, | wetness. H 
| percs slowly. | | too clayey. H i 
1 1 t t 1 
q ' ' i) ' 
12A------------- =~ iModerate: iModerate: iModerate: iSlight----------- | 
Briedwell | peres slowly. i seepage. 1 too clayey. H 
t 1 t t t 
J i) i) t I 
1 2C-------~--------~ iModerate: {Severe: iModerate: }Slight----------- I 
Briedwell | peres slowly. | slope. i small stones, H I 
H H 1 too clayey. H i 
1 1 t . 1 
1 1 ft i) ' 
1 2D --~----~----------- iSevere: Severe: iSevere: iSevere: | 
Briedwell | Slope. | slope, | slope. | Slope. I 
' t t t ' 
| 3-------------+---- Severe: iSevere: iSevere: iSevere { 
Camas | floods. i floods, i floods, i floods, | 
H i seepage. ! seepage, | seepage. H 
H H | too sandy. H } 
I I i i i 
14------------------ iSevere:! |Severe: iSevere: iSevere: i 
Chehalis i floods. | floods, | floods. | floods. H 
' ' 1 H , 
i) 1 i) i t 
15C~----+-~------~~-- iSevere: iSevere: iSevere: {Slight----------- i 
Chehulpum | depth to rock. | slope, | depth to rock. | 
t { depth to rock. { I H 
' ‘ 1 ' i 
) ! 1 1 ! 
1 BE new enn enn ne nnn |Severe: iSevere: iSevere: iSevere: i 
Chehulpum | slope, | slope, ! slope, { Slope. | 
| depth to rock. {| depth to rock. {| depth to rock. } i 
¥ 1 3 1 ' 
| 
1 1 1 1 ! 
16E*: | i I { | 
Chehulpum---------- iSevere: iSevere: iSevere: Severe: H 
} slope, i Slope, : Slope, | slope. i 
| depth to rock. | depth to rock. {| depth to rock. H i 
1 t 3 ! ' 
Steiwer---~--------- {severe iSevere: iSevere: iSevere: H 
i Slope, { Slope, | slope, - | Slope. H 
i depth to rock, j depth to rock. {| depth to rock. } i 
| peres slowly. { I I i 
1 1 1 1 1 
i ' ' 1 1 
1) fr ateleletetetebatatniatatetatatered Severe; iSevere: Severe: severe; 1 
Cloquato | floods. { floods. | floods. | floods. ! 
! ' 1 I 1 
1 i 1 I i) 
18--~----~------~--- iSevere iSevere: iSevere: iSevere: H 
Coburg i percs slowly, | wetness, ; wetness, } wetness. H 
| wetness. {| seepage. | seepage. 4 { 
1 , 1 ' i} 
1 ! i) ! i 
19+----------------- iSsevere: Severe: Severe: iSevere: | 
Coburg | floods, | seepage, | floods, i floods, I 
| wetness, | floods, i wetness, i wetness. | 
{ peres slowly. | wetness. 1 seepage. H 
1 1 U 1 1 
, 1 1 1 1 


See footnote at end of table. 


Daily cover 
for landfill 


Poor: 
thin layer, 
area reclaim. 


Poor: 

slope, 

thin layer, 
area reclaim. 


Poor: 
wetness, 
too clayey. 


Poor: 
small stones. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Poor: 
small stones, 
seepage. 


Fair: 
too clayey. 


Poor: 
thin layer, 
area reclaim. 


Poor: 

slope, 

thin layer, 
area reclaim. 


Poor: 

slope, 

thin layer, 
area reclain. 


Poor: 

slope, 

thin layer, 
area reclaim. 


Good. 


Fair: 
too clayey. 


Fair: 
too clayey. 
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+ ! t ft t 
Soil name and H Septic tank | Sewage lagoon |} Trench 1 Area H Daily cover 
map symbol t absorption ! areas H sanitary H sanitary i for landfill 
H fields H H landfill H landfill H 
1 1 ! t if 
I i I { ' 
20------- = ++ ------ =~ iSevere: iSevere: iSevere: iSevere: iPoor: 
Concord | peros slowly, | wetness. i wetness. i wetness. | wetness. 
| wetness. { i i H 
I i I I I 
21, 22-------------~ iSevere: Severe: iSevere: iSevere: iPoor 
Cove | floods, i floods, | floods, | floods, { wetness, 
i wetness, | wetness. | wetness, | wetness, i too clayey. 
| peres slowly. H { too clayey. i H 
1 a 1 1 1 
1 t 1 1 1 
2 3D ----------------- iModerate: poevere: iSevere: iModerate: iFair: 
Cruiser | slope, ! slope. i depth to rock. {| slope. i slope, 
| depth to rock. | i i it small stones. 
i) t 1 if t 
1 t) ' 4 1 
23E, 23F------------ iSevere: Severe; iSevere: iSevere: {Poor: 
Cruiser | slope. | slope. i depth to rock, { slope. 1 slope. 
i i | slope. { H 
i ' i H i 
24D) ----------------- iSevere: iSevere: iSevere: iSevere: Poor: 
Cumley i peres slowly, { wetness, i wetness, | wetness. i} too clayey. 
i wetness. i slope. { too clayey. H { 
1 cs 1 ' * 
i ! ! t t 
25 ------- ene ee ene nn iSevere: {Moderate: isevere: iSevere: tPoor: 
Dayton i peres slowly, i wetness. | wetness, | wetness. i wetness, 
i wetness. Hy | too clayey. i i too clayey. 
1 ' 1 1 i 
1 t ' tf 1 
26C----------------- iSevere: iSevere: iSevere: iSlight----------- }Poor: 
Dixonville | depth to rock, {| slope, i depth to rock, | i thin layer, 
|} percs slowly. i depth to rock. | too clayey. { | area reclain, 
i H H i i too clayey. 
1 v t 1 1 
1 ! 1 t i) 
26De----- ee =e - iSevere: iSevere: Severe: isevere: iPoor: 
Dixonville | slope, | Slope, | depth to rock, { slope. | thin layer, 
i depth to rock, | depth to rock. | too clayey. H { area reclaim, 
| peres slowly. { i i | too clayey. 
' 1 t ' 
! i) 1 t ' 
27C-~-------~--------- iSevere: severe: iSevere: iModerate: {Poor: 
Dupee i wetness, | slope, | too clayey. i wetness. i too clayey. 
i peres slowly. | wetness. H H 
t q +: 1 i 
i 1 1 i ! 
27D -----~ n-ne eee iSevere: iSevere; iSevere: Severe: iPoor: 
Dupee i slope, | slope, | too clayey. i slope. i slope, 
i wetness, i wetness. Hl H | too clayey. 
i percs slowly. ! | | 
1 1 1 1 ' 
i} ! t ' ' 
28------------------ Severe: iSevere: iSevere: iSevere: {Poor: 
Grande Ronde | wetness, i wetness. | wetness, i wetness. | too clayey. 
| percs slowly. H {| too clayey. t H 
l 1 I 7 2 
i t t i i 
29C----------------- Severe: iSevere: Severe: iSevere: {Poor: 
Hazelair i depth to rock, | slope, | depth to rock, { wetness. | too clayey, 
{ wetness, | wetness, i wetness. H it thin layer, 
i peres slowly. i} depth to rock. | i i area reclaim, 
i} v | i t 
1 ' I i) i 
29D----------------- iSevere: isevere: iSevere: iSevere: {Poor: 
Hazelair i percs slowly, i slope, | depth to rock, } slope, {| too clayey, 
| slope, | wetness, i wetness. | wetness, i thin layer, 
i wetness. i depth to rock. | H | area reclaim. 
' 1 t t : 
f 1 i] 1 i) 
29E----------------- iSevere: iSevere: iSevere: iSevere: {Poor 
Hazelair ! peres slowly, | slope, | depth to rock, j slope, i too clayey, 
i slope, { wetness, { slope, ! wetness. {| thin layer, 
1 wetness. | depth to rock. | wetness. H | area reclaim, 
t ' t 1 ' 
I 3 1 Ly I 
3 0C-------~+--------j Severe: iSevere: iSevere: Severe: iPoor: 
Helmick + percs slowly, i slope, } too clayey, } wetness. i too clayey. 
| wetness. | wetness. { wetness, H { 
H I H I ‘ 
t ! L] 1 i 


See footnote at end of table. 
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Soil name and 


t 
! 
H Septic tank 
i 
i 


Sewage lagoon 
areas 


map symbol absorption 
____ fields 
Se SS 
H i 
30D -------- - eee iSevere |Severe: 
Helmick | slope, { slope, 
i percs slowly, i wetness. 
i wetness. i 
1 1 
1 1 
3 0E----------------- iSevere: iSevere: 
Helmick i slope, t slope, 
| peres slowly, | wetness. 
| wetness. H 
' 1 
‘ 1 
31C----------------- {Severe: iSevere: 
Helvetia | peres slowly. | Slope. 
t + 
31D----------------- iSevere: iSevere: 
Helvetia | Slope, | Slope. 
| peres slowly. H 
' 1 
t 1 
32D----------------- iSevere: iSevere: 
Hembre | depth to rock. | slope. 
, 1 
' ‘ 
I 1 
i I 
32E, 32F------------ rsevere: iSevere: 
Hembre i slope, | Slope. 
i depth to rock. | 
1 ' 
1 { 
3B ee eee een iSevere: {Severe: 
Holcomb i peres slowly, | wetness. 
i wetness. ! 
' ' 
1 1 
3 4D a---------------- Severe: |Severe: 
Honeygrove } percs slowly. | slope. 
1 i) 
1 1 
B4HE, 34F-~----+-~+--- iSevere: iSevere: 
Honey grove | Slope, | Slope. 
} peres slowly. | 
’ t 
' t 
35C----------------- iSevere: Severe: 
Jory | peres slowly. | slope. 
1 1 
I 1 
3 5D----------------- Severe Severe: 
Jory i Slope, | Slope. 
| peres slowly. H 
1 t 
1 1 
3 5E~-----~~-----~---- Severe: iSevere: 
Jory | Slope, | slope. 
| peres slowly. H 
' ' 
i i 
3 6C~-------~----~-----~- 1Severe iSevere: 
Jory i peres slowly. | Slope. 
1 ‘ 
i 
36D----------------- iSevere: Severe: 
Jory i slope, i slope. 
{ peres slowly. i 
a ' 
1 i 
36E----------------- iSevere: {Severe: 
Jory 1 slope, i slope. 
i peres slowly. i 
1 ' 
i 1 
37D----------------- iSevere: iSevere: 
Jory i slope, i Slope. 
i peres slowly. i 
1 1 
1 i 
37E----------------- iSevere: iSevere: 
Jory slope, | Slope. 
H 
i 
1 


See footnote at 


t 
1 
| peres slowly. 
' 
1 


end of table. 
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v + 1 
' I 1 
i Trench 1 Area I Daily cover 
Hy sanitary ; sanitary {| for landfill 
{ landfill \ landfill I 
T T 
| | | 
}severe: iSevere: {Poor: 
| too clayey, i slope, | Slope, 
i wetness. | wetness. ! too clayey. 
' 7 1 
|Severe: iSevere: {Poor: 
i slope, | slope, | Slope, 
| too clayey, i wetness. i too clayey, 
| wetness, H 
1 1 : 
i ! (3 
iSevere: |Severe: iPoor: 
{| wetness, | wetness. 1 too clayey. 
i too clayey. 1 { 
t 5 rf 
t 1 I 
iSevere: Severe: iPoor: 
i wetness, | Slope, | slope, 
| too clayey. it wetness. | too clayey. 
\ 1 ' 
i i} 1 
iSevere: iModerate: iFair: 
{ depth to rock. {| slope. i slope, 
f i | too clayey, 
i i | area reclaim. 
I ' 1 
I t 1 
iSevere: iSevere: {Poor: 
i slope, i slope. | slope. 
| depth to rock. {| 
! ! 1 
1 i) ! 
iSevere: iSevere: tPoor: 
| wetness, } wetness. i wetness. 
| too clayey. H i 
' ' 1 
' ' ! 
iSevere: iModerate: iPoor: 
i too clayey. i slope. | too clayey. 
i 1 1 
! 1 1 
iSevere iSevere |Poor: 
i slope, | slope + slope, 
i too clayey. H | too clayey. 
1 U i 
1 ' 1 
iSevere: tSlight--------- iFair: 
i} too clayey. H {| too clayey. 
. 1 t 
' t t 
iSevere: Severe: {Poor: 
i too clayey. i slope. | slope. 
\ ' ' 
‘ i H 
1 1 1 
severe: Severe: iPoor: 
| Slope, i slope. i slope. 
| too clayey. | I 
! I ! 
t t ! 
severe: iSlight--------- iPoor: 
| too clayey. ! i too clayey. 
' ' \ 
1 1 1 
iSevere: {Severe: Poor: 
| too clayey. t Slope. ; slope, 
i i i too clayey. 
1 iF ' 
' i 1 
iSevere: |Severe: {Poor: 
| slope, | slope. | slope, 
| too clayey. H 1 too clayey. 
' t t 
i 1 f 
iSevere: iSevere: Poor: 
i too clayey. i slope. i slope, 
{ H { too clayey. 
1 1 1 
1 1 ! 
iSevere: iSevere: iPoors 
i slope, | slope. i slope, 
{ too clayey. H | too clayey. 
1 1 1 
1 i) 1 
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ae a aes ee aa T ee T —— ae 
I ! ' i) 1 
Soil name and H Septic tank | Sewage lagoon } Trench H Area i Daily cover 
map symbol H absorption H areas H sanitary H sanitary t for landfill 
i fields i t landfill i landfill { 
1 J = 4 t t 
I i i I I 
38E----------~------- iSevere: Severe: Severe: isevere: |Poor: 
Kilchis | slope, | Slope, | seepage, 1 seepage, | slope, 
{| depth to rock. | depth to rock, {| depth to rock, j{ slope. | thin layer, 
{ { small stones. ! small stones. H ; seepage. 
i r : A 1 
i t 1 i 1 
3 OF - 22-22 ~----- eee iSevere: Severe: {Severe: iSevere: {Poor: 
Kilchis { Slope, | slope, | seepage, | seepage, i slope, 
{ depth to rock. | depth to rock, | depth to rock, |} slope. | thin layer, 
I i small stones. t slope. 1 i seepage. 
' ¥ 1 U i 
i i t ' 1 
39F*: i i i | H 
Kilchis----+-------- iSevere: iSevere: iSevere: {Severe: iPoors 
i Slope, | slope, i seepage, | seepage, i slope, 
i depth to rock. | depth to rock, {| depth to rock, { slope. i thin layer, 
I { small stones. | slope. t | seepage. 
1 1 I 1 1 
' i 1 1 1 
Klickitat--------+- iSevere: iSevere: iSevere: iSevere;: iPoor: 
{ slope, | Slope, | depth to rock, {| slope. + Slope, 
+ depth to rock. {| small stones. 1 small stones, i | small stones. 
! t i slope H \ 
{ { I I i 
4 OD ----------------- iSevere: iSevere: isevere: iModerate: iPoor: 
Kilowan i depth to rock, | slope, | depth to rock, | slope. 1 too clayey, 
1 peres slowly. | depth to rock. | too clayey. H } thin layer, 
H | H i i area reclaim. 
{ ! I i i 
HOE, 40F------------ iSevere: iSevere: iSevere: {Severe: {Poors 
Kilowan 1 Slope, i slope, } Slope, { Slope. { slope, 
{ depth to rock, | depth to rock. {| depth to rock, | | too clayey, 
| peres slowly. { | too clayey. { i thin layer. 
t U 1 U i} 
1 1 i 1 i} 
4 1D+----~----------- isevere: isevere: poevere: iSevere: 1Poor: 
Klickitat | slope, } slope, i depth to rock, | slope. | slope, 
i depth to rock. | small stones. { small stones. i | small stones. 
7 1 ' 1 1 
t 1 ' 1 t 
441E, 41F------------ tSevere: iSevere: iSevere: isevere: {Poor: 
Klickitat | slope, | Slope, { depth to rock, { slope. i slope, 
| depth to rock. ; Small stones. i small stones, i } Small stones. 
t t ' 1 U 
1 1 I slope. I ' 
H i H H { 
U2 Bann --------- iModerate: iModerate: iModerate: iSlight-------~--- iFair: 
Knappa { peres slowly. i slope, | too clayey. t 1 too clayey. 
: | seepage. H i ' 
I i H H H 
43D-------------+-~- iSevere: !Severe: Severe: isevere iPoor: 
Lucki amute i slope, i slope, i depth to rock. {| slope 1 slope, 
1 depth to rock. | depth to rock. |} H | thin layer, 
{ i { H | small stones. 
rv 1 t 1 1 
i ' ' ! 1 
4 3F--------+-------- {Severe: iSevere: iSevere: iSevere: {Poor: 
Luckiamute i slope, i Slope, { Slope, { slope. { slope, 
| depth to rock. | depth to rock. {| depth to rock. | {| thin layer, 
I I i i | small stones. 
i , i 7 f 
it t 1 t t 
44D---------~------- iSevere: iSevere: iSevere: iSevere: {Poor: 
Lurnick } perces slowly, 1 slope, | depth to rock, ij slope. | thin layer, 
} slope, ! depth to rock. | too clayey. H | area reclaim, 
| depth to rock, { ! i | too clayey. 
' 1 1 1 | 
ft 1 i) 1 4 
AYE, 44P------------ \Severe: iSevere: Severe iSevere: {Poor: 
Lurnick i percs slowly, { Slope, | depth to rock, | slope. i thin layer, 
i slope, | depth to rock. | slope, I } area reclaim, 
| depth to rock. | it too clayey. H | too clayey. 
1 ' : 1 1 
f 1 i) i) x 
46 -----~----+---- iSevere: iModerate: isevere: iSlight----------- iPoor: 
Malabon peres slowly. | seepage. i too clayey. { too clayey. 
t t 1 
i i i 


See footnote at 


end of table. 
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thin layer, 
too clayey. 


peres slowly. depth to rock. too clayey. 


1 1 t t T 
1 1 1 1 ! 
Soil name and H Septic tank | Sewage lagoon {[ Trench : Area I Daily cover 
map symbol i absorption i areas i sanitary H sanitary | for landfill 
Spas fields landfill landfill 
t IF I i) 1 
{ I I I { 
4Y6---~--------~-+--- iSevere: iSevere: iSevere: iSevere: |Poor: 
Malabon | floods, t floods. i floods, | floods. | too clayey. 
i peres slowly. H } too clayey. i H 
1 t 1 , 1 
I 1 1 f i 
47 D----------------- iSevere: |Severe: iModerate: iModerate: iFair: 
Marty | peres slowly. | Slope. | too clayey. i Slope. } slope, 
I i i I | too clayey. 
1 1 t t t 
' t { | if 
YW] B---n2---- == iSevere: iSevere: severe: isevere: 1Poor: 
Marty { peres slowly, i slope. i slope. | Slope. i slope. 
| slope. i i i i 
} i ! I { 
488, 48B-~-~~-------- iSevere: {Severe: 1Severe: 1Severe: iPoor: 
McAlpin | peres slowly, } wetness. i too clayey, | wetness. | too clayey. 
| wetness. i | wetness. { 
t \ f \ ' 
{ 1 1 ! ! 
4g------------------ iSevere: ;Severe: iSevere: iSevere: iFair: 
McBee | floods, | floods, | floods, | floods, | too clayey, 
| wetness. | wetness. i wetness. | wetness. { wetness. 
1 \ 1 \ ' 
i t i 1 ! 
50D-~------~--------- iSevere: iSevere: iSevere: iModerate: iPoor: 
McDuff } peres slowly, | slope, | depth to rock, { slope. | too clayey, 
| depth to rock. | depth to rock. ji too clayey. H i thin layer, 
I I H H { area reclaim. 
' 1 1 ' 1 
t ' i) t 1 
S50E, 50F------------ {Severe: {Severe: iSevere: |Severe: tPoor: 
McDuff i slope, | Slope, | slope, | slope. | too clayey, 
| peres slowly, i depth to rock. {| depth to rock, !} | thin layer, 
| depth to rock. | i too clayey. | | area reclaim. 
' t 1 i I 
1 1 i i ! 
5 1D----~----~----~---- iSevere: iSevere: Severe: iSevere: |Poor: 
Mulkey | slope, { Slope, | depth to rock, { slope, 1 slope, 
| depth to rock. | depth to rock, {| seepage. i seepage. i thin layer, 
H | seepage. | ' | area reclaim. 
' ' 1 ' \ 
1 i ! t 1 
5 2C-------~------~+--- Severe: iSevere: Severe: {Slight--~-------~- {Poors 
Nekia | peres slowly, | slope, 1 depth to rock, { i teo clayey, 
| depth to rock. {| depth to rock. { too clayey. { | thin layer, 
! I i H | area reclaim. 
' 1 I 1 i 
1 i i i I 
5 2D wane ene nn nnn enn Severe: iSevere: Severe: iSevere; {Poor: 
Nekia | slope, | Slope, | depth to rock, {| slope. | Slope, 
| percs slowly, | depth to rock. {| too clayey. i | too clayey, 
i depth to rock. |} { i t thin layer. 
i ' 1 1 t 
Ff I if Lf ! 
52E, 52@F------------ |Severe severe: iSevere: iSevere: iPoor: 
Nekia 1 slope, | Slope, { Slope, | slope. { slope, 
| peres slowly, | depth to rock. | depth to rock, |} | too clayey, 
{ depth to rock. } i too clayey. | | thin layer. 
t i i 1 1 
i i f 1 ! 
53, 54-------------- iSevere: iSevere: iSevere: |Severe: '\Fair: 
Newberg | floods. | floods, | floods, | floods. | too sandy. 
1 | seepage. | seepage. ! H 
i 1 \ H : 
t c 1 if t 
55D wenn wenn eee |Severe: iSevere: [Severe: iSevere: iPoor: 
Peavine | slope, | Slope, | depth to rock, | slope. | slope, 
i depth to rock, { depth to rock. { too clayey. I i thin layer, 
i peres slowly. ! i i | area reclaim. 
1 1 t i 1 
1 i t { ! 
55E, 55F------------ iSevere; iSevere: iSevere: iSevere: }Poor: 
Peavine | slope, i slope, | slope, | slope. i slope, 
| depth to rock, {| depth to rock. | depth to rock, i { thin layer, 
| peres slowly. t t too clayey. | | area reclaim. 
1 a , 1 1 
1 1 t i) ! 
56C---------+------- iSevere: iSevere: isevere: iSlight----------- !Poor: 
Philomath depth to rock, | slope, | depth to rock, | area reclaim, 
1 ' | 
' i i 
: ' : 
t ! 1 


See footnote at end of table. 
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7 7 7 7 
i i} 1 1 V 
Soil name and H Septic tank | Sewage lagoon | Trench i Area H Daily cover 
map symbol t absorption i areas H sanitary H sanitary | for landfill 
i fields | i landfill I landfill i 
i) 1 ~ I 1 . 1 
i 1 { | I 
5 Ewen en n-ne nnn iSevere: iSevere: Severe: severe: jPoor: 

Philomath i slope, i slope, i Slope, + slope. } slope, 

' depth to rock, {| depth to rock. {| depth to rock, | i thin layer, 
{ peres slowly. H | too clayey. H | too clayey. 
- t U 1 7 
I ' 1 1 1 

5 Bann ee ee ene reer en iSevere: iSevere: severe: Severe: iPoor: 

Pilchuck | floods. | floods, i floods, t floods. | too sandy. 
H i Seepage. | seepage. ' 1 
7 1 8 t I 
t ! ' ! i 

59%. I i 1 I I 

Pits { I i { I 

I { I i I 
60C~--- en eee ee tosevere: ;severe: ;severe: polight----~------- {Poor: 

Rickreall {| depth to rock, | slope, i too clayey, H { thin layer, 
| peres slowly. ! depth to rock. | depth to rock. | | too clayey, 
I ! I H | area reclaim, 
I 1 t 1 t 
1 1 ft 1 1 

6 OD ------- + een - eee iSevere: iSevere: iSevere: poevere: {Poor: 

Rickreall | Slope, | slope, | too clayey, i slope. | thin layer, 
' depth to rock, | depth to rock. | depth to rock. i } too clayey, 
| percs slowly. H t H t slope. 

1 if i) t ' 
i 1 it i 1 
60E, 60Fe----------- |Severe: isevere: |Severe: isevere: |Poor: 

Rickreall | slope, i slope, | Slope, | Slope. | thin layer, 
! depth to rock, | depth to rock. | depth to rock, | i too clayey, 
i percs slowly. H | too clayey. { { slope. 

5 i 1 1 
' ! ' i 1 
6 1C----------------- iSevere; iSevere: |Severe: {Slight----------- iPoor: 

Ritner i peres Slowly, i slope, } depth to rock, | i thin layer, 
| depth to rock. | depth to rock, {| too clayey. H i; area reclaim, 
| ! small stones. I H { too clayey. 
1 7 1 1 1 
t ! i) t I 

61D ann n-ne een een severe: isevere: isevere: {Severe: }Poor: 

Ritner i slope, | Slope, | depth to rock, {| slope. i slope, 

' depth to rock, {| depth to rock, | too clayey. I i thin layer, 
i percs slowly. } small stones. H H | too clayey. 
1 i 1 ' 1 
i) ! i 1 ' 

6 1Ew nen n nee === iSevere: iSevere: iSevere: {Severe: iPoor: 

Ritner : slope, i Slope, i slope, | Slope. | slope, 

{ depth to rock, | depth to rock, {| depth to rock, | | thin layer, 
i percs slowly. | small stones. i too clayey. { | too clayey. 
1 1 ' ' 1 
1 i 1 1 1 

62*. i i i H i 

Riverwash { { I { I 
H I i I H 

63%. i i t i I 

Rock outcrop i H | i H 
I t t Lf 1 
s t ! 1 t 

64Bq--- 4-2 nee enn iSevere: iModerate: isevere: iSlight----------- Poor: 

Salkum { peres slowly, | seepage, { too clayey, | | too clayey, 
{ depth to rock. | slope, | depth to rock. | i hard to pack. 
H ! depth to rock. j H 1 
1 bf t t ' 

1 i t ry if i 
6 4C----------------- iSevere: {Severe: iSevere: (Moderate: tPoor: 

Salkum ! peres slowly, i slope. | too clayey, | slope. i too clayey, 
{ depth to rock. | 1 depth to rock. | i hard to pack. 
1 1 ' 1 t 
i 1 1 t i 

6 5Bw ee ------ = ----- = isevere: isevere: iSevere: iModerate: iFair: 

Santiam { peres slowly, | wetness. i too clayey. i wetness. { too clayey, 
i wetness. | | i | wetness. 

t 1 1 I 1 
1 U 1 1 
6 5C-------~--------- iSevere: iSevere: iSevere: iModerate: iFair: 
Santiam | peres slowly, { slope, 1! too clayey. {| wetness, | slope, 
i wetness. i wetness. H t slope. | too clayey, 
H H H i | wetness. 
I { { I i 
65D ----- eee ene ee en Severe: Severe: iSevere: tsevere: }Poor: 
Santiam | slope, i slope, | too clayey. | slope. { slope. 
t peres slowly, i wetness. H H 
| wetness. | i H | 
| I I | f 


See footnote at end of table. 
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Valsetz 


TOE, 7ORSsssesssaecs. 
Valsetz 


TIER: 


Valsetz------------ 


Yellows tone+------- 


See footnote at 
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1 , 1 1 ! 

} Septic tank | Sewage Lagoon | Trench i Area { Daily cover 
! absorption H areas H sanitary H sanitary i for landfill 
H fields H I landfill H landfill H 
ee a ge ae ee 
I { I { ! 

\Moderate: iSevere: iModerate: iModerate: iFair: 

| percs slowly, | Slope, | too clayey. | slope. | too clayey, 

| Slope. { H { i} small stones, 
1 i i i i slope. 

I i { I ! 

isevere: iSevere: iSevere: severe: iPoor: 

| Slope. { slope. i Slope. | slope. i slope. 

1 t I I ‘. 

! I ! 1 t 

iSevere: Severe: iSevere: iSlight----------- iPoor: 

| depth to rock, {| slope, ! depth to rock. | | thin layer, 

i peres slowly. | depth to rock. } H { area reclaim. 
! 1 Le ' t 

3 i i 1 t 

iSevere: iSevere: iSevere: Severe: iPoor: 

| Slope, ! slope, { depth to rock. i{ slope. i slope, 

| depth to rock, | depth to rock. | \ i thin layer, 

! peres slowly. | H H | area reclaim, 
1 1 1 1 t 

1 1 ! ! { 

Severe: severe: iSevere: iSevere: iPoor: 

i slope, | slope, i slope, i slope. | slope, 

| depth to rock, {| depth to rock. j depth to rock. | t thin layer, 

i peres slowly. i i Hy } area reclaim. 
! t ' v 1 

i} 2 1 i I 

|Severe: iSevere: }Severe: iSevere: {Poor: 

i peres slowly, | Slope, i depth to rock, {| wetness. | too clayey, 

| wetness, | wetness. | wetness. I | thin layer, 

i} depth to rock. } I i | area reclaim. 
' t t i Mt 

1 1 t i] i 

Severe: severe: iSevere: isevere: {Poor: 

i percs slowly, | slope, { depth to rock, [| Slope, 1 too clayey, 

| wetness, | wetness. | wetness. | wetness. ! thin layer, 

| depth to rock. | i I | area reclaim. 
t tf 1 i t 

i} 1 if t t 

iSevere: iSevere: iSevere: iSevere: {Poor: 

| peres slowly, i slope, i slope, | slope, | too clayey, 

| wetness, i wetness. 1 wetness, | wetness, { thin layer, 

i depth to rock. j; | depth to rock. j} i area reclaim, 
1 1 1 ' t 

i] t i) 1 t 

iSevere: iSevere: {Severe: iSevere: {Poor: 

| slope, { slope, i depth to rock, | slope, | thin layer, 

| depth to rock. {| depth to rock, | seepage. | seepage. i area reclaim, 
i | seepage. H H i small stones. 

' I 1 ' 

+ V i 1 ! 

Severe: Severe: iSevere: iSevere: }Poor: 

| Slope, | slope, | depth to rock, { slope, | thin layer, 

{ depth to rock. | depth to rock, {| seepage, | seepage. | area reclaim, 
H i seepage. | slope. H } small stones. 
' 1 t 1 i 

i 1 ! 1 i} 

Severe: Severe: iSevere: iSevere: iPoor: 

i slope, | slope, } depth to rock. {| slope. ! slope, 

i depth to rock. {| depth to rock, H } i small stones, 
I i small stones. H H { thin layer. 

1 i 1 t t 

! 1 ! i if 

Severe: Severe: iSevere: iSevere: |Poor: 

i slope, | slope, i Slope, | slope. } slope, 

| depth to rock. | depth to rock, {| depth to rock. | | small stones, 
| | small stones. | H | thin layer. 

J 1 1 7 I 

| | | | | 

Severe: iSevere: iSevere: iSevere: ‘Poor: 

} Slope, | Slope, i slope, i slope. | slope, 

i depth to rock. { depth to rock, | depth to rock. | | small stones, 
H i small stones. | | i thin layer. 

I 7 a 1 t 

i ! ' i) t 

1Severe: iSevere: | Severe: |Severe: Poor: 

i slope, i slope, | slope, { slope, i slope, 

| depth to rock, | seepage, ! seepage, | seepage. { thin layer, 

| large stones. | depth to rock. |; depth to rock. | { large stones. 
1 ' 1 1 t 

: i 1 it t 


end of table. 
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i 
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Septic tank 


absorption 
___fields 
i) 
{ 
7 2--------------- = iSevere;: 
Waldo 1 floods, 
{ peres slowly, 
| wetness. 
I 
i 
7 Be eee - ee eee iSevere: 
Wapato i floods, 
| peres slowly, 
i wetness. 
1 
i} 
TAC we ------ enw ee |Severe: 


7TAD----------------- ;severes 
Willakenzie { slope, 
i depth to rock, 
| peres slowly. 
1 
i 
THE, 74F------------ iSevere: 
Willakenzie i slope, 
| depth to rock, 
i} peres slowly. 
1 
I 
15 Bann enn nen nnn en iModerate: 
Willamette i peres slowly. 
i 
1 
7 5C-~---------------- iModerate: 
Willamette i peres slowly. 
i 
75D----------------- Moderate: 
Willamette | slope, 
it percs slowly. 
{ 
76C----------------- iSevere: 
Witzel | depth to rock, 
i percs slowly. 
' 
7 6E----------------- iSevere: 
Witzel i slope, 
t depth to rock, 
| peres slowly. 
' 
1 
1A ee iSevere: 
Woodburn i peres slowly, 
| wetness. 
7 
F 
V1 Coen w nc cen ne nnn nee isevere: 
Woodburn | peres slowly, 
| wetness. 
1 
1 
71 D----------------- iSevere: 
Woodburn i Slope, 
i percs slowly, 
i wetness. 
' 
i 
78*. { 
Xerochrepts and H 
Haploxerolls { 
i 
79%, i 
Xerofluvents { 
\ 
I 
80D----------~------- isevere: 
Yellowstone slope, 


depth to rock, 


peres slowly. 


depth to rock, 


large stones. 


See footnote at end of table. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Moderate: 
s 


Severe: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
Slope, 
seepage, 
depth to 


Sewage lagoon 
areas 


25S 5 2 


rock, 


rock. 


rock. 


rock, 


large stones. 


rock, 


large stones. 


rock. 


' 

| Trench 
i Sanitary 
{ landfill 
7 

t 

1 


Severe: 

t wetness, 

| floods, 

| too clayey. 
' 

i) 

1 

1 


rock. 


rock. 


rock. 


to rock. 


rock, 


Severe: 
wetness. 


Severe: 
seepage, 

depth to rock, 
1 


arge stones. 


Area 
sanitary 


landfill 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
slope, 
wetness. 


Severe: 
slope, 
s 


eepage. 


t 
t 
1 
1 
, 
i} 
: 
1 
1 
i 
H 
1 
1 
i 
: 
i 
i 
i 
1 
i 
5 
! 
1 
1 
f 


1 
1 
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Daily cover 
for landfill 


nn re 


Poor: 


wetness, 
too clayey. 


Poor: 


wetness. 


Poor: 


thin 
area 


layer, 
reclaim. 


Poor: 


slope, 
thin layer, 
area reclaim. 


Poor: 


slope, 
thin layer, 
area reclaim. 


Good. 


Good. 


Good. 


Poor: 


thin layer, 
area reclaim, 
large stones. 


Poor: 


slope, 
thin Layer, 
area reclaim. 


Fair: 


too clayey. 


Fair: 


too clayey. 


Poor: 


slope. 


Poor: 


slope, 
thin layer, 
large stones. 
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TABLE 8.--SANITARY FACILITIES--Continued 


depth to rock. depth to rock. large stones. 


1 ! ' t i) 
Soil name and i Septic tank | Sewage lagoon } Trench i Area | Daily cover 
map symbol H absorption i areas | sanitary | sanitary | for landfill 
i fields I | landfill | landfill i 
ee deel — a 
80F --------~+=+---~-- Severe; isevere: iSevere: Severe: Poor: 
Yellowstone slope, | slope, i slope, i slope, } slope, 
depth to rock, | seepage, i seepage, i seepage. | thin layer, 
i] E ' 1 
‘ i ' ' 
1 t I 1 


1 
i) 
+ 
' 
i large stones, 
' 
t 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 9.-~CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 


area reclaim. 


text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not 
rated] 
ey oe ee ee eee 
Soil name and H Roadfill I Sand } Gravel 1 Topsoil 
map symbol H i H I 
H H i t 
Se ee ae ee eR ee ne 
! t I 1 
t { Hl { 
1A, 1B, 2@-------~----- {Poor: tUnsuited: Unsuited: (Fair: 
Abiqua 1 shrink-swell, | excess fines. i excess fines. i too clayey. 
{ low strength. H H Hl 
1 1 J 1 
1 i) i 1 
3--------------------- 1Poor: iUnsuited-~-----~------ i{Unsuited---~--------- (Good. 
Amity { low strength. H H 
1 1 I 1 
t - t i) 
4D~----+--~----+-------- iPoor: iUnsuited: iUnsuited: iFair: 
Apt | low strength. 1! excess fines. | excess fines. | slope, 
i H i | too clayey. 
1 1 1 7 
1 I i 1 
WE-------~------------ +Poor: iUnsuited: iUnsuited: tPoor: 
Apt | low strength, | excess fines. 1 excess fines. | slope. 
| slope. i i i 
i { Hl I 
5 D--+-----+-+------------ |Poor: !Unsuited------------- !Unsuited------------- {Poor: 
Astoria i low strength. { i | slope. 
t i 7 t 
1 . ' I 
ee Poor: iUnsuited=------------ }Unsuited-~----------~-- iPoor: 
Astoria | slope, | { | slope. 
| low strength. H I i 
1 1 ' 1 
1 ' i) 1 
) oe {Poor: iUnsuited------~------- iUnsuited------------- tPoor: 
Bashaw | low strength, { { | too clayey, 
i shrink-swell, H H { wetness, 
| wetness. { H 
i i H { 
6C-------------------- iPoor: iUnsuited: {Unsuited: Poor: 
Bashaw | low strength, i excess fines. i excess fines. i too clayey, 
| Shrink-swell, i ! { wetness. 
| wetness. i i 
[eee nn enn oe eee iPoor: \Unsuited------------- iUnsuited------------- 1Poor: 
Bashaw : low strength, H i i; too clayey, 
| shrink-swell, H H | wetness. 
i wetness. H H 
} t i t 
1 ! 1 t 
8C----+--------------- iPoor: iUnsuited: iUnsuited: iFair: 
Bellpine { thin layer, i excess fines. i excess fines. { too clayey. 
i low strength, H | 
{ area reclaim. H I I 
i ' 1 ¥ 
I t 1 1 
8D-------------------- iPoor: tUnsuited: iUnsuited: iPoor: 
Bellpine i thin layer, i excess fines. i excess fines. 1 slope. 
| low strength, ! ! \ 
i area reclaim. H I t 
i 1 5 1 
t t 1 1 
BE, 8F, 8G------------ iPoor: iUnsuited: iUnsuited: {Poor: 
Bellpine + low strength, ; excess fines. ;} excess fines. {| slope. 
i Slope, { I i 
| thin layer. H ! i 
' ' , ' 
' V 1 t 
QD ane an nnn eee iPoor: iUnsuited: :Unsuited: iPoor: 
Blachly i low strength. 1 excess fines. 1 excess fines. i slope. 
1 1 1 I 
1 ! iT i 
9 Bane nn nn - ---- = |Poor: iUnsuited: ‘Unsuited: {Poor: 
Blachly | low strength, i excess fines. i excess fines. i slope. 
| slope. { I H 
i I I i 
1 OD -22----- +2 -------- {Poor: Poor: iUnsuited: 1Poor: 
Bohannon thin layer, | excess fines. } excess fines. i small stones. 
1 if 1 
' 1 ' 
‘Y 1 t 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


t t t iT 
Soil name and i Roadfill H Sand i Gravel { Topsoil 
map symbol H I H i 
1 ' 1 t 
t as 1 L 
i} ' 1 t 
H i { I 
10E, 10F-------------- iPoor: iPoor: iUnsuited: iPoor: 
Bohannon | Slope, i excess fines. i excess fines. i slope, 
| thin layer, i f i small stones. 
{| area reclaim. H ! I 
1 1 fi iT 
{ ! 1 t 
] 1--------~------------ |Poor: ;Unsuited: 1(Unsuited: 'Poor: 
Brenner i wetness, ! excess fines. | exeess fines. | wetness. 
| low strength. H j 
1 1 ' ! 
rf 1 r i 
12A, 12C-~------------- \Poor: {Unsuited-------~------ {Poor iFair: 
Briedwell | low strength. i | excess fines. { small stones, 
i i H 1 too clayey. 
- 1 1 ' 
1 i t t 
1 2D-------------~----- {Poor: [Unsuited-~----------- tPoor: iPoor: 
Briedwell | low strength. i + excess fines. | slope. 
' i ' * 
1 i U I 
| 3e-nn we -- eee = 1GO0dawen--- eee | Unsuited------------- 1|Good#+------==-------- iPoor: 
Camas I I H | small stones, 
I I I | area reclaim. 
1 1 v t 
1 i ' 1 
awn --- ---- - + iFair: tUnsuited-~-~----------~ iUnsuited-----~------~ iFair 
Chehalis | low strength, ! H { too clayey. 
| shrink-swell. i { 
' 1 1 ! 
! I t t 
1§C------------------- iPoor: iUnsuited: iUnsuited: iPoor: 
Chehulpum i thin layer, ; excess fines, ; excess fines. | area reclaim, 
{ area reclaim. H i i 
I 1 ' t 
1 1 ' ! 
15E-------~+-----~----- iPoor: jUnsuited: iUnsuited: !Poors 
Chehulpum | Slope, i excess fines. | excess fines. i Slope, 
1 thin layer, H H | area reclaim. 
| area reclaim. I I 
1 1 1 ' 
1 i , ' 
16E*: H i ! 
Chehulpum------«----- 1Poor: ;Unsuited: i;Unsuited: 1Poor: 
| slope, i excess fines. | excess fines. | slope, 
} thin layer, H | | area reclaim. 
| area reclaim. H I i 
t 1 ' : 
' 1 ' t 
Steiwer-~------------- i Poor iUnsuited: tUnsuited: {Poor: 
| Slope, } excess fines. | excess fines. | slope. 
| thin layer, i H 
| area reclaim. ! H 
I 1 1 t 
t 1 1 Li 
V[ een nnn nn nnn ee enn iFair: }Poor: iUnsuited-~-+-----~---- iGood. 
Cloquato | low strength. i excess fines. ' 
a 1 i i 
1 i t | 
18 wan n nnn e- {Poor: |Poor: iUnsuited: {Fair: 
Coburg | Low strength. | excess fines. | excess fines. | too clayey. 
i t , 1 
i { t if 
19-------------------- {Poor: iUnsuited: iUnsuited: iFair: 
Coburg i low strength. | excess fines. i excess fines. | too clayey. 
1 ' 1 i 
I t y 1 
2 0--~------~-----~------ iPoor: iUnsuited: tUnsvited: iPoor: 
Coneord | wetness. | excess fines. i excess fines. | wetness. 
1 ' ' 1 
! ' 1 , 
21, 22----+----------- iPoor: iUnsuited------------- iUnsuited------------- {Poor 
Cove | wetness, | { | wetness, 
| low strength, i H | too clayey. 
1 Shrink-swell. H H H 
7 1 t 1 
t V 1 i 
2 3D----~-------------- iPoor: Poor: {Poors tPoor 
Cruiser | frost action, | excess fines. | exeess fines, { small stones. 
| low strength. H H 
1 d 1 t 
i) i i) i 
23E, 23F-------------- Poor: }Poor: iPoor: iPoor: 
Cruiser slope, ! excess fines. | exeess fines. | slope, 
t t , 
' 1 ' 
1 1 i 
i i ! 


See footnote at end 


frost action, 
low strength. 


of table. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 
T i H TT 
Soil name and H Roadfill I Sand H Gravel | Topsoil 
map symbol | i H | 
t t t i 
t I 1 
i t i 
24D nnn nee ee eee tPoor: nsuited: iUnsuited: Fair: 
Cumley {| shrink-swell, excess fines. i excess fines. | too clayey, 
| low strength. H {| small stones, 
i H i slope. 
1 ' I 
t ' i) 
25 -------------------- {Poor: Unsuited---------~-- tUnsuited---------- iPoor: 
Dayton i wetness, wetness, 
| low strength, area reclaim. 
i shrink-swell. 
1 
1 
26C--------------+---- iPoor: Unsuited: Unsuited: Fair: 


Hembre 


32E, 32F--------------+ 
Hembre 


| low strength, 
i thin layer, 

| area reclaim. 
t 

t 

\ 


Poor: 

low strength, 
thin layer, 
area reclain. 


iPoor: 
low strength. 


Poor: 
low strength. 


tPoor: 

| shrink-swell, 
| low strength. 
\ 

1 

1 


iPoor: 

| low strength, 
| thin layer, 

| area reclaim. 
i 

1 

1 


iPoor: 

low strength, 
thin layer, 
area reclaim, 


iPoor: 

| slope, 

{| low strength, 
| thin layer. 
' 

! 

\ 


(Poor: 

} low strength, 
| shrink-swell. 
1 

i 

1 


Poor: 

| low strength, 
i shrink-swell. 
{ 

1 

‘ 


1Poor: 

slope, 

low strength, 
shrink-swell. 


iFair: 

i low strength. 
1 

i 

iFair: 


| low strength. 


| Low strength, 
| thin layer, 
| area reclaim. 


See footnote at end of table. 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 
Unsuited: 


excess fines. 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


i 
' 
1 
1 
' 
+: 
t 
i 
' 
H 
V 
4 
1 
i} 
1 
1 
I 
\ 
I 
t 
1 
' 
i 
\ 
1 
' 
‘ 
' 
i 
1 
t 
! 
' 
\ 
, 
' 
i 
i 
1 
1 
1 
' 
i 
1 
bi 
1 
i 
' 
li 
! 
t 
, 
' 
1 
\ 
1 
\ 
t 
1 
1 
' 
t 
! 
t 
' 
cy 
H 
i 
' 
\Unsuited: 
H 
! 
\ 
H 
' 
i} 
' 
1 
1 
i} 
t 
i 
' 
1 
i 
1 
' 
i 
\ 
1 
\ 
1 
' 
i 
H 
1 
1 
' 
1 
t 
' 
1 
I 
1 
f 
I 
' 
1 
1 
1 
i 
1 
\ 
1 
' 
' 
i 
i} 
' 
H 
' 
! 
{ 
1 
' 
' 
H 
iy 
' 
i) 
1 
H 
' 
H 
! 
' 
; 
' 
' 
i} 
1 
1 


excess fines. 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited---------- 


Unsuited---------- 


Unsuited---------- 


Unsuited---------- 


too clayey, 
area reclaim. 


Poor: 
slope. 


Fair: 
too clayey. 


Poor: 
slope. 


Poor: 
too clayey. 


Fair: 
too clayey, 
area reclaim. 


Poor: 
slope. 


Poor: 
slope. 


Fair: 
too clayey. 


Poor: 
slope. 


Poor: 
slope. 


Fair: 
too clayey. 
Poor: 

slope. 


Fair: 
slope, 
small stones. 


Poor: 
slope. 
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~T i) 
Soil name and { Roadfill H Sand 
Map symbol i 
t I 
v 1 
T i 
{ i 
33--------~~----------- {Poor: tUnsuited: 
Holcomb | shrink-swell, i excess fines. 
| low strength. H 
H ' 
I 1 
34D------------------- }Poor: iUnsuited: 
Honey grove | low strength. i excess fines. 
' 1 
34E, 34F-------------- Poors iUnsuited: 
Honey grove { low strength, 1 excess fines. 
| slope. i 
i 
i 1 
35 Cw enna nn ene enn ne {Poor: }Unsuited---+-----9--- 
Jory {| low strength. ! 
t 1 
1 i 
3 5D---------+----=---- Poor: {Unsuited------------- 
Jory | low strength. i 
7 1 
i i 
35E------+--------=+--- }Poor: |Unsuited-~----------- 
Jory | slope, i 
{ low strength. H 
+ t 
1 { 
36C-~----------------- | Poor: iUnsuited------------- 
Jory | low strength. I 
' ' 
f ' 
36D-------------+----- {Poor: }Unsuited------------- 
Jory | low strength. { 
, 1 
1 1 
36 Baw n-ne ne eee }Poor: iUnsuited---~--------- 
Jory | slope, i 
{ low strength. i 
1 1 
t i} 
37 Denn nnn n-ne ee iPoor: iUnsuited------------- 
Jory | low strength. i 
1 1 
1 ! 
3 7E--------------+----- ‘Poor: i\Unsuited------------- 
Jory | slope, I 
| low strength. H 
i ‘ 
1 ! 
38E, 38F-------------- 1Poor: 'Unsuited------------- 
Kilchis i slope, 1 
i thin layer, i 
i area reclaim. I 
i 1 
1 I 
39F*: H I 
Kilchis+------------- iPoor: iUnsuited------------- 
| slope, I 
{ thin layer, } 
t area reclaim. H 
I i 
Klickitat---~--------- t{Poor: | Unsuited------------- 
i Slope. | 
i i 
i i 
0) Poor: tUnsuited: 
Kilowan | thin layer, | excess fines. 
! low strength, H 
| area reclaim. H 
x t 
1 t 
4OE, 4OF------------+-- Poor: iUnsuited: 
Kilowan slope, excess fines. 
thin layer, 


See footnote at end 


low strength. 


of table. 


' 
' 
1 
1 
! 
t 
I 
1 
f 
1 
‘ 
' 


t 
i 
' 
4 
1 
' 
1 
' 
1 


Gravel 


Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited------------- 


Unsuited------------- 


Unsuited-------.-----+ 


Unsuited--+----------- 


Unsuited+----.-.--+-—-=. 


Unsulted-~+-----4-.-—- 


Unsuited------------- 


Unsuited: 
thin layer. 


Unsuited: 
thin layer. 


Unsuited------------- 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Topsoil 


Fair: 
slope, 
too clayey. 


Poor: 
slope. 


Fair: 
too clayey. 


Poor: 
slope. 


Poor: 
slope. 


Fair: 
too clayey. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Poor: 

slope, 

small stones, 
area reclaim. 


Poor: 

slope, 

small stones, 
area reclaim. 


Poor: 
small stones, 
slope. 


Poor: 
small stones. 


Poor: 
slope, 
small stones. 
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208 


Soil name and 
map symbol 


Klickitat 


SIE, 
Klickitat 


4 3D ------------------- 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


| slope, 

| low strength, 
} thin layer. 
t 

i 

t 


i low strength, 
{| Shrink~-swell. 
1 
i 
' 


Poor: 

| area reclaim, 
; thin layer. 
i) 


+Poor: 

{ slope, 

i thin layer, 

} area reclaim. 
I 

1 


iPoor: 

| thin layer, 

i area reclaim. 
' 

4 

1 


{Poor: 

i slope, 

i thin layer, 

i area reclaim. 
j 


iPoor: 


1Poor: 

| low strength, 
| Shrink-swell. 
I 

i 

iFair: 

| low strength, 
| Shrink-swell. 
t 


{Poor 

| low strength, 
| thin layer, 

| area reclaim. 
1 

1 

Poor: 

{ slope, 

| low strength, 
; thin layer. 

‘ 

t 

{Poor: 


area reclaim, 
thin layer. 


|Poor: 

| low strength, 
| area reclaim, 
H thin layer. 
i) 


See footnote at end of table. 


Roadfill 


Sand 


Unsuited: 
excess fines, 
thin layer. 


Unsuited: 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 
Unsuited: 
excess fines. 
Unsuited: 


excess fines. 


Unsuited------------- 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
thin layer. 


Unsuited: 
excess fines, 
thin layer. 


Gravel 


Unsuited: 
thin layer, 
excess fines. 


Unsuited: 
thin layer, 
e 


xeess fines. 


Poor: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 
Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


| Unsuited--------<----- 


suited: 
xeess fines. 


os 


suited: 
xeess fines. 


os 


Unsuited: 
excess fines, 
thin layer. 
Unsuited: 
excess fines, 
t 


hin layer. 
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Topsoil 


slope. 


1 
H 
| slope. 
1 
U 
' 


or: 
lope, 

mall stones, 
rea reclaim. 


»nnod 


° 

slope, 
small stones, 
a 


rea reclaim. 


° 
slope, 
small stones. 


° 
slope, 
small stones. 


Fair: 


a 
too clayey. 


Fair: 
slope, 
small stones. 


{ 
i 
f 
1 
t 
t 
t 
i 
{ 
1 
1 
1 
! 
i 
t 
i 
' 
! 
| 
I 
i 
i 
' 
i 
1 
1 
I 
H 
t 
' 
i} 
i 
I 
1 
1 
\ 
t 
i 
i 
' 
i 
\ 
1 
1 
i 
\ 
i 
' 
t 
I 
iPoor: 
1 slope. 
' 
V 
i 
i 
' 
I 
' 
1 
' 
1 
' 
I 
i 
ft 
1 
1 
i 
H 
f 
1 
\ 
' 
i 
t 
t 
1 
' 
! 
i 
i 
t 
I 
t 
f 
V 
' 
1 
{ 
i 
i 
i 
i 
t 
i 
' 
t 
i} 
t 


a 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey, 
area reclaim. 


oO 
slope, 
s 


mall stones, 


a 
too clayey, 

Ss 

area reclaim. 
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Soil name and 
map symbol 


yp 


53, 54------------+--- 


Peavine 


55E, 55P-------------- 
Peavine 


Rickreall 


60D, 60E, 60F-------~- 
Rickreall 


Ritner 


62*, 
Riverwash 


i 
( 
i 


t 
i 


TABLE 9.--CONSTRUCTION MATERIALS~-Continued 


Roadfill 


Poor: 
low strength, 
area reclaim, 
thin layer. 


Poor: 
slope, 
area reclaim, 
thin layer. 


Poor: 
thin layer, 
area reclaim, 
low strength. 


Poor: 
slope, 
low strength, 
thin layer. 


Poor: 
thin layer, 
area reclaim, 
low strength. 


Poor: 
slope, 
thin layer, 
low strength. 


Good---+------=-+=----+ H 


Poor: 

thin layer, 
area reclaim, 
low strength. 


Poor: 

thin layer, 
area reclaim, 
low strength. 


Poor: 

area reclain, 
thin layer, 
low strength. 


Poor: 
area reclaim, 
thin layer, 
low strength. 


Poor: 
slope, 
thin layer, 


t 
t 
' 
t 
' 
1 
1 
i 
i 
i 
1 
t 
1 
v 
i 
H 
! 
' 
i 
\ 
1 
i 
t 
1 
1 
i 
\ 
1 
t 
1 
' 
i 
t 
i 
' 
' 
H 
i 
' 
1 
t 
1 
1 
1 
I 
i 
' 
V 
1 
’ ' 
area reclaim. i 
1 
i) 
1 
' 
' 
i 
1 
i 


See footnote at end of table. 


Sand Gravel 


Unsuited: Unsuited: 
excess fines, excess fines, 
thin layer. thin layer. 
Unsuited: Unsuited: 
excess fines, excess fines, 
thin layer. thin layer. 
Poor: Unsuited------------- 
excess fines. 
Unsuited: Unsuited: 


excess fines. excess fines. 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


os 


Unsuited: 
thin layer. 


suited: 
hin layer. 


Comes 


Unsuited: 
thin layer. 


suited: 
hin layer. 


rts 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
thin layer. 


nsuited: 
excess fines, 
thin layer. 


9) 


Unsuited: 
excess fines, 
thin layer. 


Unsuited: 
excess fines, 
t 


hin layer. 


Unsuited: 
excess fines, 


thin layer. 


Unsuited: 
excess fines, 
t 


hin layer. 


Unsuited: Unsuited: 
excess fines, excess fines, 
thin layer. thin layer. 

Unsuited: Unsuited: 
excess fines, excess fines, 
thin layer. thin layer. 


Topsoil 


oo clayey, 
rea reclaim. 


wro 


oor: 
slope, 

too clayey, 
area reclaim. 


Good. 


or: 
oo clayey, 
rea reclaim. 


oto 


oor: 
too clayey, 
slope. 


or: 
mall stones. 


or: 
mall stones, 
lope. 


ua oOo 


or: 
mall stones, 
lope. 


uuod 
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TABLE 9.--CONSTRUCTION MATERTALS-~-Continued 


SOIL SURVEY 


thin layer, 
area reclaim. 


small stones. 


7 i Ty it 
Soil name and H Roadfill { Sand H Gravel I Topsoil 
map symbol i i H | 
' i 
{ . 4 oho 
1 1 t i} 
t I t 1 
bg 1 1 i 
63%. i i i i 
Rock outcrop | I { I 
1 t 1 ' 
! i) 1 1 
6 4B-----~+----------- tPoor: {Unsuited: 1Unsuited: iFair: 
Salkum i} low strength. i excess fines. 1 excess fines. t too clayey. 
' t t 1 
' I T t 
64C----------------- Poor: iUnsuited: tUnsuited: iFair 
Salkum | low strength. {| excess fines. i excess fines. | too clayey, 
1 7 I 1 
{ t 1 | slope. 
i I i i 
65B------~---------- ‘Poor: iUnsuited: iUnsuited: iGood. 
Santiam | shrink-swell, | exeess fines. 1 excess fines. i 
| low strength. i i 
\ t ! 1 
V i) ' 1 
65C----------------- {Poor: iUnsuited: iUnsuited: iFair: 
Santiam { Shrink-swell, i excess fines. : excess fines. | Slope. 
! low strength. H 1 Hl 
x i (i I 
1 1 i) 1 
65D----------------- tPoor: iUnsuited: iUnsuited: {Poor: 
Santiam t shrink-swell, | excess fines. | excess fines. | slope. 
| low strength. H i 
1 1 L U 
i} 1 4 1 
66D--------- nn eee iFair: iPoor: iUnsuited: !Poor: 
Slickrock | low strength. | excess fines. i excess fines. | small stones. 
I H 1 1 
I 1 t i 1 
6 6E------------ === iPoor: iPoor: tUnsuited: iPoor: 
Slickrock } slope. | excess fines. | excess fines. {| small stones, 
1 I C . 1 
1 1 i 1 Slope. 
i i i I 
6 7C-----~------------ Poor: tUnsuited: iUnsuited: iFair: 
Steiwer | thin layer, | excess fines. {| excess fines. | too clayey, 
i area reclaim. { H | area reclaim. 
1 t I t 
i I i i 
67D--~-~---------~-- {Poor: iUnsuited: iUnsuited: iPoor: 
Steiwer i thin layer, i; excess fines. 1 @exeess fines. i slope. 
| area reclaim. t i 
: \ 1 \ 
1 { i I 
6 TE-----~----------- }Poor: |Unsuited: iUnsuited: {Poors 
Steiwer | slope, | exeess fines. { excess fines. | Slope. 
} thin layer, I ' 
| area reclaim. H i 
t 1 1 r 
t 1 ' i 
68C----------------- iPoor: iUnsuited: iUnsuited: iFair: 
Suver | shrink-swell, i excess fines. i excess fines. | too clayey. 
| low strength. 4 H 1 
1 1 1 f 
i} t i 1 
68D---~----+---------- tPoor: :Unsuited: iUnsuited: 1Poor: 
Suver | Shrink-swell, | excess fines. i excess fines. | Slope. 
| low strength. I i 
a] i t 1 
t 1 1 I 
68E-----~------------~- {Poor: iUnsuited: iUnsuited: |Poor: 
Suver i slope, { excess fines. i excess fines. | slope. 
| shrink-swell, { | 
| low strength. H Hl 
1 I , 1 
t t t i] 
6 9D----~------------- iPoor: |{Poor: 1}Poor: 1Poor: 
Trask i thin layer, | excess fines. | excess fines. | slope, 
| area reclaim. { H + small stones. 
t 1 1 1 
1 1 t ' 
6 OF ---------------~- iPoor: Poor: iPoor: |Poor: 
Trask slope, i excess fines. | excess fines. i slope, 
' 1 i) 
i ' 1 
1 1 t 
} i | 


See footnote at end 


of table. 


POLK COUNTY, OREGON 


TABLE 9.--CONSTRUCTION MATERIALS--Continued 


i 
Soil name and { Roadfill 
' 
1 


map symbol 


thin layer, 
area reclaim. 


TOE, 70F-------------- tPoor: 
Valsetz | slope, 
i thin layer, 

| area reclaim. 
' 

1 

i) 

\ 


T1FR: 
Valsetz-------------- 1Poor: 
{ Slope, 
‘ thin layer, 
i area reclaim. 
' 
Yellowstone---------- !Poor: 
{ slope, 
' thin layer, 
| large stones. 
1 
t 
7 2--------------- rn Poor: 
Waldo i wetness, 
i shrink-swell, 
i low strength. 
! 
1 
ee tetated tPoor: 
Wapato | wetness. 
i 
1 
TNC aw een nnn nen {Poor: 
Willakenzie i area reclaim, 
| thin layer. 
| 
i 
7 AD ------------- weeee {Poor: 
Willakenzie | area reclaim, 
|} thin layer. 
\ 
1 
THE, 74Fen--nn nn en nn {Poor: 
Willakenzie | Slope, 
| thin layer, 
| area reclaim. 
1 
TSA, 15 Ceenennn= econo ne iFair: 


Willamette 


[5D wanna n nnn ennai iFair: 

Willamette | low strength, 
| shrink-swell. 
1 
1 

76 C--- -- nn en eee eee {Poor: 

Witzel thin layer, 


\ 
t 

| area reclaim, 
| large stones. 
{ 

' 


| Slope, 

i thin layer, 

{ area reclaim. 
i 

' 

i 


TTA, [1Ceneenn nnn nt nnn Fair: 

Woodburn | low strength, 
i shrink-swell. 
T 

T[ Danna e nee ee {Fair 

Woodburn i slope, 
t low strength, 
| shrink-swell. 
\ 
! 


See footnote at end of table. 


T 
4 
! 
l 
1 
! 
i 
i 
u 
i 
1 
I 
$ 
t 
1 
' 
' 
' 
' 
i 
1 
i) 
' 
I 
) 
i) 
1 
\ 
1 
’ 
t 
1 
i 
1 
' 
i 
' 
i 
t 
1 
1 
i 
1 
4 
i 
t 
1 
i 
i 
1 
' 
i) 
1 
' 
t 
' 
i 
' 
i 
' 
4 
t 
i 
' 
1 
’ 
’ 
1 
{ 
i 
i 
' 
' 
’ 
' 
+ 
f 
t 
4 
' 
1 
i 
i 
1 
i) 
' 
l 
1 
4 
' 
‘ 
t 
' 
' 
4 
+ 
' 
' 
' 
' 
' 
1 
I 
‘ 
i) 
1 
4 
fi 
1 
i 
i 
1 
1 
' 
' 
1 
' 
1 
1 
1 
I 
i 
' 
' 
1 
i 
f 
i) 
‘ 
' 
' 
' 
: 
I 
1 
l 
1 
I 
H 
! 
' 
1 
1 
| 
' 
' 


U 


U 


U 


U 


U 


U 


U 


Un 


U 


Unsuitedqs-------2--- 


Unsuited---------- eee 


U 


0) 


U 


U 


Sand 


nsuited: 
thin layer, 
excess fines. 


nsuited: 
thin layer, 
excess fines. 


nsuited: 
thin layer, 
excess fines. 


nsuited: 
thin layer. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


suited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
thin layer. 


nsuited: 
thin layer. 


nsuited---------- 


nsuited---------- 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Gravel 


Unsuited: 


thin layer, 
excess fines. 


Unsuited: 


thin layer, 
excess fines. 


Unsuited: 


thin layer, 
excess fines. 


Unsuited: 


thin layer. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


excess fines. 


Unsuited: 


thin layer. 


Unsuited: 


thin layer. 


Topsoil 


Poor: 


slope, 
large stones, 
small stones. 


oor: 

slope, 

large stones, 
small stones. 


oor: 

slope, 

large stones, 
small stones. 


Poor: 


slope, 
large stones, 
area reclaim. 


a 
too clayey, 
area reclaim. 


arge stones, 
mall stones, 
rea reclaim. 


gourd 


slope, 
large stones, 
small stones. 
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TABLE 9.--CONSTRUCTION MATERIALS--Continued 


large stones. 


1 t i 
Soil name and H Roadfill i Sand i Gravel H Topsoil 
map symbol I | i i 
7 if 1 1 
1 1 1 V 
! I 1 I 
1 , t ty 
i 3 oT i) 
7T8*. I I I i 
Xerochrepts and I i : 1 
Haploxerolls I i i i 
I i ! ! 
To | I I I 
Xerofluvents H i H H 
' 1 1 1 
1 i) 1 1 
8 OD------------------- {Poor: iUnsuited: :Unsuited: tPoor: 
Yellowstone | thin layer, { thin layer. t thin layer. i slope, 
| area reclain, H | | large stones, 
| large stones. i H | area reclaim. 
1 t 1 1 
1 t if t 
80F------------------+ iPoor: iUnsuited: i:Unsuited: {Poor: 
Yellowstone slope, | thin layer. | thin layer. | slope, 
thin layer, H ! i large stones, 
1 1 t 
' ' H 
1 fi , 


SOIL SURVEY 


area reclaim. 


* See map unit description for the composition and behavior of the map unit. 


POLK COUNTY, OREGON 


{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. 


TABLE 10.--WATER MANAGEMENT 


of an entry means soil was not evaluated] 


Soil name and 
map symbol 


reservoir 


1 
H Pond 
i 
! areas 


Embankments, 
dikes, and 
levees 


Irrigation 


i 

| Terraces and 
| diversions 
' 
T 
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Absence 


Grassed 
waterways 


i a RP 
iS 


Bellpine 


8D, 8E, 8F, 8G---- 
Bellpine 


9D, 
Blachly 


JOD, 10E, 
Bohannon 


Chehalis 


iFavorable 


U 
1 
I 


iFavorable 
\ 


! 
iFavorable 


iFavorable 


iSlope, 

| depth to rock, 
| seepage. 
' 
t 
' 


iSlope---------- 
! 
' 
1 
\ 
1 


iFavorable 


depth to rock. 


\ 
1 

i 

iSlope, 

| depth to rock. 
1 

t 

' 

i) 

\ 


i 
iDepth to rock, 
| seepage. 

1 

1 


iFavorable 


iSeepage 
1 


iSlope, 
i seepage. 


Slope, 

| seepage. 
' 

i} 

|Seepage 
! 

i) 


iFavorable 


' 
1 
I 
1 
i] 
t 
' 
' 
( 
1 
' 
1 


i 
' 
( 
1 
' 
' 
' 
' 
i 
(| 
1 
' 
t 
1 
1 
' 
i 
t 
t 
! 
' 
, 
i 
i 


1 
I 
1 
1 
1 
t 
1 
I 
! 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


ry 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


Wetness 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


Low strength, 
hard to pack. 


Hard to pack--- 


Thin layer 


Hard to pack, 
wetness. 


Favorable--~--- 


Seepage 


Favorable 


Favorable 
Favorable------ 
Wetness 


Peres slowly, 
poor outlets. 


wa 
_ 
° 
ao] 

o 


Peres slowly, 
Slope. 


Peres slowly, 
poor outlets. 


' 
if 

t 

i 

1 

1 

1 

1 

t 

1 

1 

iPeres slowly, 
i slope. 
t 

t 

i) 

1 

1 

1 

1 

iT 

' 
1 

\ 
t 

' 
i 

1 

i 

t 


Peres slowly, 
slope. 


iDepth to rock, 
| Slope. 

Ly 

1 

iPeres slowly, 
| floods. 

t 

f 


|Favorable 


I 
iFavorable 


|Favorable 


iWetness 


Floods, 
percs slowly, 
wetness. 


Peres slowly, 
Slow intake, 
wetness. 


Floods, 
peres slowly, 
wetness. 


Complex slope, 
rooting depth, 
percs slowly. 


Complex slope, 
rooting depth, 
percs slowly. 


iSlope 


Slope, 
rooting depth. 

We 

floods, 

peres slowly. 

iDroughty 


i 
iSlope, 
| droughty. 


iFloods, 


|Favorable------ 
7 
| 


iFavorable 


1 
I 
3 
iFavorable 


iWetness 


or outiets, 
eres slowly. 


uO 


Percs slowly, 
wetness. 


Poor outlets, 
percs slowly. 


pth to rock, 
eres slowly. 


0 


to rock. 


tness, 
ercs slowly. 


{Favorable------ 


1 
! 
{Too sandy------ 
' 
1 
' 


|Favorable------ 


iFavorable. 
Favorable. 
iFavorable. 
iWetness. 
iSlope. 


iSlope. 
Peres slowly. 


Peres slowly, 
wetness. 


Peres slowly. 


Rooting depth, 
peres slowly. 


Slope, 
rooting depth, 
percs slowly. 


iSlope. 


ope, 


81 
rooting depth. 


Wetness, 
percs Slowly. 


iDroughty. 
t 
1 


iDroughty. 


j}Favorable. 
1 
I 
' 
' 
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TABLE 10.~-WATER MANAGEMENT--Continued 


1 1 
Soil name and | Pond { Embankments, 
map symbol H reservoir | dikes, and 
Hl areas i levees 
¥ 
15 Cnno nnn een e ene Slope, {Low strength, 
Chehulpum | depth to rock.!| thin layer. 
t , 
15 Beene enn nn eee tSlope, tLow strength, 
Chehulpum | depth to rock.| thin layer. 
t 1 
' t 
I 1 
16E*: { i 
Chehulp um-------- tSlope, tLow strength, 
t depth to rock.; thin layer. 
NY 1 
Steiwer---------- {Slope, {Piping--------- 
| depth to rock.j 
1 I 
# t 
1] ---------------- iFavorable------ iLow strength--- 
Cloquato i t 
t ' 
{ ! 
18 ---------------- tFavorable------ tPiping, 
Coburg f | low strength. 
' 1 
' 1 
19-----+4--------- iFavorable------ jLow strength--- 
Coburg H I 
1 ' 
i! t 
2 0---------------- |Favorable------ tLow strength, 
Concord H | piping. 
1 ' 
1 ‘ 
21, 22+----------- iFavorable--~--- iLow strength, 
Cove i | compressible. 
i i 
t 1 
23D, 23E, 23F----- iSeepage-------- Seepage, 
Cruiser { | hard to pack. 
1 ' 
1 1 
2 UD wn een ----- 1Slope-w-------- Hard to pack, 
Cumley i | low strength. 
| 
2 ewe eee wenn tFavorable=-----= iLow strength, 
Dayton i { hard to pack. 
i} 
' 
26C, 26D---------- iDepth to rock-- 


Dixonville 


Grande Ronde 


29C, 29D, 29E----- 
Hazelair 


Helmick 


iFavorable--~--- 
f 
! 
7 
H 


iSlope, 
| depth to rock. 
' 

\Favorable------ 


See footnote at end of table. 


1 
' 
t 
tHard to pack--- 
' 
3 
I 
t 
to pack-e-- 
to pack--- 


to pack, 
strength. 


\ 
tHard to pack, 
i thin layer, 

| low strength. 


' 

tHard to pack, 
i wetness. 
1 

i) 

1 

1 


Depth to 
slope. 


rock, 


Depth to 
slope. 


rock, 


Depth to 
slope. 


rock, 


Depth to 
slope. 


Floods--------- 
Favorable------ 
Floods--------- 
Peres slowly, 


poor outlets. 


Floods, 
peres slowly. 


Slope, 


frost action. 


Slope, 


perecs slowly. 


Peres slowly, 
poor outlets. 


Depth to rock, 
percs slowly. 


Percs slowly--- 


Peres slowly, 
slope, 
depth to rock. 


Slope, 


' 
! 
I 
' 
H 
i 
1 
1 
1 
t 
{ 
! 
1 
1 
1 
t 
i 
1 
! 
1 
i) 
{ 
H 
' 
3 
1 
' 
| 
i 
1 
t 
1 
it 
1 
i} 
1 
i 
1 
1 
1 
I 
! 
| 
‘ 
i 
' 
3 
1 
{ 
1 
i 
1 
i} 
1 
i 
i) 
i 
| 
i 
1 
t 
' 
1 
; 
1 
i) 
1 
if 
\ 
i] 
1 
1 
{ 
' 
\ 
1 
1 
1 
f 
1 
; 
H 
\ 
i percs slowly. 
i 

' 

i 


Trrigation 


i] 
t 
H 
1 
i] 
{ 
t 4 
I ! 
tRooting depth, jSlope, 
i Slope, {| depth to 
| droughty. i 
td t 
i 1 
'Rooting depth, |Slope, 
1 Slope, ; depth to 
i droughty. I 
1 1 
iRooting depth, {Slope, 
| slope, i depth to 
t droughty. H 
' 1 
' 1 
iSlope, iSlope, 
; rooting depth.{ depth to 
¥ 1 
V V 
iFloods--------- iFavorable 
t t 
iWetness-------- tWetness 
f 
iFloods, Wetness 
wetness. 
Wetness, 


perces slowly. 


: 
1 

' 

) 

\ 

I 
Wetness, H 
1 

i 

1 

t 
percs slowly. | 
i} 

' 


{ 
' 
| erodes easily. 
‘ 


iSlope, Slope, 
wetness, wetness, 
erodes easily.i e 

Peres slowly, Wetness, 


wetness. 
Complex slope, ope, 


etness. 


1 

1 

1 

i 

1 

1 

1 

1 

1 

t 

1 

i 

i 

; 

1 

iSlope---------- iSlope--- 

iComplex slope, {Slope, 

i wetness, wetness 

| Slow intake. 

f 

! 

iSlow intake, 

| wetness. 

\ 

U 

iPercs slowly, Slope, 

{ rooting depth,i p 

| complex slope. 

i 

t 

tSlope, Wetness, 
wetness, 


SOIL SURVEY 


Terraces and 
diversions 


rock. 


rock. 


e 
peres slowly. 


Peres slowly, 
poor outlets. 


eres slowly. 


erodes easily. 


rodes easily. 


peres slowly. 


Slope, Peres slowly, 
percs slowly, wetness. 
wetness. 


1 

' 

' 

1 

1 

1 

I 

t 

t 

i 

i 
1Co 
! peres slowly, 
iW 
i 

' 

H 

\ 

H 

H 

‘ 

1 

1 


Grassed 
waterways 


Droughty, 
rooting depth. 


Slope, 
droughty, 
rooting depth. 


Slope, 
droughty, 
rooting depth. 


Slope, 
rooting depth. 


Favorable. 
Favorable. 
Favorable. 
Wetness, 

percs slowly. 
Wetness, 

perces slowly. 


Slope. 


Slope. 


Wetness, 
peres slowly. 


Slope, 
rooting depth, 
peres slowly. 


Erodes easily. 


Slope, 
erodes easily. 


Peres slowly. 


Slope, 
rooting depth, 
wetness. 


Peres slowly, 
wetness. 


POLK COUNTY 


Soil name and 
map symbol 


30D, 30E 
Helmick 


Helvetia 


32D, 32E, 
Hembre 


Holcomb 


34D, 34£, 34F 
Honeygrove 


Jory 


36D, 36E, 37D, 


38E, 
Kilchis 


39F*: 
Kilchis 


Klickitat 


40D, 4OE, 40F 


Kilowan 


41D, 41E, 41F 
Klickitat 


43D, 43F 
Luckiamute 


AUD, 44E, 
Lurnick 


See footnote 


OREGON 


TABLE 10,--WATER MANAGEMENT--Continued 


1 

| Pond Embankments, 
I reservoir dikes, and 
H areas levees 


-!Favorable 


Slope, 
depth to rock, 
seepage. 


Favorable------ 


Slope, 
depth to 
seepage. 


rock, 


rock, 


Seepage 


Slope, 


i depth to rock. 


-{Slope, 
{| depth to 


t rock. 
t 
t 


at end of table. 


iLow strength, 
piping, 
hard to pack. 


iLow strength, 
piping, 
hard to pack. 


ping, 
ard to pack, 


' 

1 
H 

i 
iPi 
ih 
| low strength. 
' 

i 

tLow strength, 
{ hard to pack. 
' 

1 


tLow strength, 
| hard to pack. 
i) 


tHard 
i low 


to pack, 
strength. 


to pack, 
strength. 


to pack, 
strength. 


to pack, 
strength. 


iThin layer, 
seepage. 


in layer, 


Th 
seepage. 


Low strength--- 
Hard to pack--- 


' 
! 
' 
i) 
1 
t 
1 
ie 
: 
i) 
i) 
i 
1 
' 
i) 
1 
i 
1 
u 
1 
' 
' 
1 
! 
iLow strength--- 
1 

1 

I 


tLow strength, 
piping. 


Thin layer 


Favorable 


1 
I 
' 
i 
t 
1 
i 
i 
3 
t 
1 
t 
4 
i 
1 
I 


Drainage 


Slope, 
percs slowly. 


Peres slowly--- 


Peres slowly, 
slope. 

Slope, 
percs slowly. 
Slope, 
peres slowly. 
Slope, 
percs slowly. 
Slope, 


peres slowly. 


iSlope, 
i depth to rock. 


Irrigation 


Slope, 
peres slowly, 
wetness. 


Peres slowly, 
wetness. 


Slope, 
peres slowly. 
Slope, 
percs slowly. 
Slope, 
peres slowly. 
Slope, 


percs slowly. 


Slope, 


peres slowly. 


Slope, 
rooting depth. 
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Terraces and 
diversions 


Grassed 
waterways 


ope, 
eres slowly, 
etness. 


Zor 


Peres slowly, 
wetness. 


Slope, 
peres slowly. 


Percs slowly--- 
Slope, 
percs slowly. 


Peres slowly--- 


Slope, 
peres slowly. 
Slope, 


al 
depth to rock, 


rock. 


ar 
oO 
Ga 
cr 
tom 
ct 
ie) 


Favorable 


Slope, 
depth to 


Slope, 
peres slowly, 
wetness. 


iFavorable. 


Slope. 
1 
1 
i} 
' 


rSlope. 


Peres slowly, 
wetness. 


lope, 
percs slowly. 


Percs slowly. 


lope, 
percs slowly. 


Percs slowly. 


Slope, 
peres slowly. 


Slope, 
rooting depth, 
depth to rock. 


Slope, 
rooting depth, 
depth to rock. 
Slope, 
droughty. 
rooting depth. 


ope, 


1 
droughty. 


' 
H 
I 
1s 
t 
t 
{ 
iFavorable. 


ope, 
ooting depth. 


7TH 
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TABLE 10.--WATER MANAGEMENT--Continued 


Soil name and Pond Embankments, 
map symbol dikes, and 
areas levees 


1 if 
: ' 
! f 
| reservoir i 
i | 
1 
i 
iT 
' 


YD ween en eee ene {Seepage-------- iLow strength--- 
Malabon H i 
t | 
OT iSeepage--~------ iLow strength--- 
Malabon t H 
\ ' 
if t 
47D, 4ATE---------- iSlope--------=+- iLow strength, 
Marty | | piping. 
' ; 
i i} 
H8A, 48B---------- iFavorable------ |Wetness-«------ 
McAlpin H | 
\ 1 
! i) 
4Q-----2 =~ [Favorable------ iLow strength, 
MoBee ! | piping. 
1 i 
1 i) 
50D, 50E, 50F----~ {Depth to rock {Hard to pack--- 
McDuff { I 
' ' 
Lf 1 
5 [Denna naan enn--- = Slope, iThin layer, 
Mulkey {| depth to rock,!| piping. 
| seepage. H 
' \ 
I i 
520, 52D, S2E, | } 
5 0F-------------- iSlope, iThin layer----- 
Nekia | depth to rock.} 
1 , 
i ! 
53, Dhaene new nnnenn {Seepage~------- iPiping, 
Newberg ! | seepage, 
' i 
' i) 
55D, 55E, 55F-~--- iSlope, {Hard to pack-~-- 
Peavine } depth to rock. 
1 1 
1 1 
56C--------------- iSlope, iThin layer----- 
Philomath | depth to rock.| 
I 1 
57 Ennne ener ne ---- iSlope, iThin layer----- 
Philomath | depth to rock.} 
: 1 
5 Benen eee een e+e iSeepage-------- iSeepage, 
Pilchuck H piping. 
\ 
' 
59%, i 
Pits I 
1 
1 
60C--------------- iSlope, Hard to pack, 
Rickreall ; depth to rock low strength. 
1 
60D, 60E, 60F----- iSlope, Hard to pack, 
Rickreall depth to rock.} low strength, 


thin layer. 


61C, 61D, 61E=---- iDepth to rock Thin layer, 
Ritner i large stones, 
' 
62%, i 
Riverwash H 
1 
1 
63%, H 
Rock outcrop H 
i 
64B--------------- iDepth to rock--iLow strength, 
Salkum { hard to pack. 
¥ 
1 
6 4C-+------------- Slope, Low strength, 
Salkum | depth to rock.} hard to pack. 


! 
' 
1 
' 
1 
1 
' 
' 
' 
' 
+ 
t 
' 
l 
1 
i! 
' 
{ 
t 
1 
4 
t 
' 
( 
t 
t 
n 
1 
1 
1 
' 
1 
' 
( 
’ 
i) 
! 
t 
1 
t 
' 
i 
1 
l 
1 
t 
' 
{ 
1 
t 
t 
{ 
1 
' 
1 
' 
l 


See footnote at end of table. 


Drainage 


Favorable 


Floods 


t 
I 
1 
1 
4 
' 
1 
! 
' 
t 
1 
i 
I 
{ 
! 
i 
1 
t 
i 
4 
1 
' 
1 
t 
U 
i 


ope, 


1 
depth to rock. 


pth to rock, 
lope. 


wo 


Peres slowly, 
depth to rock. 


Peres slowly, 
depth to rock, 
slope. 


Peres slowly, 
depth to rock, 
slope. 


slope, 
large stones. 


Slope, 
complex slope. 
ope, 


omplex slope. 


t 
1 
1 
1 
1 
i) 
t 
i 
i 
i 
' 
i 
1 
i) 
1 
1 
f 
{ 
' 
i) 
' 
1 
‘ 
1 
' 
i 
' 
' 
\ 
i 
; 
iDepth to rock, 
t 
i 
t 
' 
' 
i 
' 
i] 
\ 
H 
1 
fl 
, 
1 
, 
1 
i 
r 
' 
I 
iS1 
ic 
! 


iFavorable------ 


T T 
' 1 
| Irrigation | Terraces and |} Grassed 
H i diversions H waterways 
i I i 
i) v 1 
i i i 
iFavorable------ iFavorable------ iFavorable. 
\ H 
! | | 
|Floods--------- iFavorable------ iFavorable. 
' 1 
H Slope---------- iSlope 
! i 
i { 
iWetness, Wetness-~-------- iFavorable. 
! slope. i 
1 1 
' 1 
iFloods, WetnesS-------- iWetness. 
wetness. t 
\ 
t 
Slope, Slope, {Slope, 


rooting depth.| depth to rock.| rooting depth. 
Slope, 


rooting depth. 


ope, 


$1 
depth to rock. 


1 
I 
' 
(| 
1 
1 
1 
i 
1 ! 
1 I 
' ' 
t i 
t ‘] 
i 1 
4 1 
i t 
t ‘ 
t ' 
‘ i 
i 1 
t 1 
1 1 
' i 
' 1 
' 


Slope, Slope, Slope, 

rooting depth.{| depth to rock.; rooting depth. 
1 

i i 1 

|F loods--------- iFavorable------ iFavorable. 

1 i 1 

{Rooting depth, jSlope, iSlope, 

i slope. | depth to rock.| rooting depth. 

1 \ \ 

1 1 1 

iSlow intake, ‘Depth to rock, |Rooting depth, 

| peres slowly, | percs slowly. | peres slowly. 

i slope. i | 

i i 1 

1 i 

{Slow intake, iSlope, {Slope, 

} peres slowly, | depth to rock,! rooting depth, 

i slope. {| peres slowly. | peres slowly. 

i * ' 

T i ' 

| Droughty------- {Too sandy--~--- iDroughty. 

1 

Slope, Slope, Rooting depth, 
rooting depth,; depth to rock,; peres slowly. 
peres slowly. percs slowly. 

Slope, Slope, Slope, 
rooting depth,}| depth to rock,: rooting depth, 
percs slowly. peres slowly. percs slowly. 


Depth to rock, 
slope, 


t 
t 
' 
t 
1 
1 
1 
I 
\ 
1 
1 
1 
1 
1 
1 
' 
1 
t 
: 
‘ 
1 
i} 
' 
t 
i 
Slope, | 
i 
1 
| large stones, 
1 
i) 
1 
1 
f 
1 
1 
! 
t 
- 
1 
f 
! 
\ 
t 
1 
t 
i 
t 
' 
1 
1 
1 
i 


1 
i 
\ 
I 
1 
I 
\f 
1 
i 
1 
1 
1 
I 
! 
\ 
i Slope, 
| rooting depth, 

1 

t 

i 

i 

i 

\ 

H 

f 

I 

l 

{ 

' 

i 

H 

t 

' 

1 

1 

i 

i 

1 

H 


rooting depth, 


large stones. large stones. 


Slope, Favorable------ iFavorable. 
complex slope. H 

' 

v 
Slope, Slope, iSlope, 


complex slope.} 
' 
1 


complex slope. complex slope. 
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Soil name and 
map symbol 


66D, 66£--------- 


Slickrock 


Steiwer 


67D, 67E--------- 


Steiwer 


70D, 70E, 70F---- 


Valsetz 


TIF *: 


Valsetz--------- 


Yellows tone--~--~ 


Wapato 


7T4c, THD, THE, 


T4F------------- 


Willakenzie 


Willamette 


75C,. [5Dssseesee= 


Willamette 


Witzel 


sean nnd 


Pond 
reservoir 


iFavorable------ 


|Seepage-------- 
1 


iSlope, 


| depth to rock. 


iSlope, 
+ depth 


iDepth to rock 


to rock. 


{Depth to rock 


|Seepage, 
| depth to rock. 


{Depth to rock, 
seepage. 


H 
1 
t 
l 
i 
' 
t 
1 
i 


Depth to rock, 
seepage. 


1 
{i 
1 
1Seepage, 
depth to rock. 


|\Favorable------ 


iFavorable------ 


iDepth to rock 
: 
i 


}Seepage-------- 
f 


1 
iSlope, 
| seepage. 


See footnote at end of table. 


Embankments, 
dikes, and 
levees 


iHard to pack, 
wetness. 


iHard to pack, 
| wetness. 

i 

H 

jHard to pack, 
i wetness. 
U4 

t 

1 


iFavorable------ 


etness, 
hard to pack. 


tness, 
ard to 


7 oO 


pack. 


Thin layer, 
seepage. 
Thin layer, 
large stones, 
seepage. 


hin layer, 
large stones, 
Seepage. 


eepage, 
thin layer, 
large stones. 


iLow strength, 

{| hard to pack, 
| wetness. 

L 

1 

{Hard to pack, 

wetness, 

low strength. 


Low strength--- 


in layer, 
arge stones. 


Dec! 
Po 


Slope, 


pth to rock, 


ie 
slope. 


slope. 


ope, 


slope. 


e 
floods. 


Favorable------ 


1 
1 
: 
t 
1 
1 
, 
| Slope---------- 
1 
1 
1 
1 
1 
1 
H 


T 
| 
i Irrigation 
‘ 


T 
i 

t 

1 

i 

H 

' 

\ 

iSlope, 

i wetness, 
! percs slowly. 
' 

! 

' 

i) 

1 

! 

1 

! 

1 


Slope, 
wetness, 
percs slowly. 


Slope, 
rooting depth. 


Slope, 
rooting depth. 


Slope, 
wetness, 
percs slowly. 


Slope, 
wetness, 
peres slowly. 


Slope, 
rooting depth. 


a 
droughty, 
rooting depth. 


Large stones, 
droughty, 
Fr 


ooting depth. 


Rooting depth, 
large stones, 
droughty. 


Wetness, 


f 
i) 

1 

i 

i) 

Ni 

ii 

1 

1 

i 

\ 

I 

\ 

i 

1 

1 

i} 

1 

1 

1 

1 

1 

\ 

1 

! 

1 

! 

1 

' 

' 

1 

i 

iLarge stones, 
H 

1 

i) 

i 

' 

t 

! 

i) 

' 

i) 

i 

1 

i) 

! 

' 

' 

i 

H 

1 

i 

iWe 

} percs slowly. 
H 
1) 
i) 


iWetness, 
flocds. 


Slope, 
rooting depth. 


1 
1 
‘ 
t 
1 
I 
' 
' 
1 
1 
' 
f] 
' 
1 
' 


iFavorable----—+= 


{Slope, 
erodes easily. 


1 
' 
t 
i 
‘ 
' 
: 
1 
t 
{ 


T 

1 

| Terraces and 
| diversions 
' 
i 


Wetness, 
erodes easily, 
peres Slowly. 


T 
‘ 

i 

' 

{ 

1 

if 

f 

iWetness, 

| erodes easily, 
! peres slowly. 
q 

- 

t 

! 

t 

i} 

' 

i 

t 

i) 

i} 


Slope, 
wetness, 
erodes easily. 


Depth to rock 


wn 


lope, 
depth to rock. 
Wetness, 

percs slowly. 


Slope, 
peres slowly, 
WwW 


etness. 


Slope, 


al; 
large stones. 


Depth to rock, 
large stones, 
slope. 


Wetness, 
peres slowly. 


Depth to rock, 
8 


iFavorable------ 


pth to rock, 
arge stones. 


ro 


¥ 

t 

i Grassed 
i waterways 
1 

1 


easily, 
slowly. 


easily, 
slowly. 


ope, 
rodes easily, 
ercs slowly. 


Land aor 


ope. 
Rooting depth. 


Slope, 
rooting depth. 


Percs slowly, 


wetness. 


ope, 
ercs slowly. 


DTH 


rooting depth. 


Large stones, 
slope, 
droughty. 


Large stones, 
slope, 
droughty. 


Droughty, 
large stones, 
slope. 


tness, 
eres slowly. 


OO 


‘ 
i) 
! 
' 
' 
i) 
i) 
! 
' 
' 
i 
' 
i) 
' 
! 
1 
1 
t 
3 
' 
i) 
' 
i) 
’ 
' 
1 
1 
' 
1 
} 
iSlope, 
! 
' 
) 
t 
1 
i 
i 
! 
1 
1 
1 
1 
1 
i] 
1 
1 
\ 
i 
1 
i) 
{ 
! 
1 
' 
' 
i) 
‘ 
i) 
1 
1 
i) 
! 
' 
1 


iWetness,. 
t 


t 
' 
l 
' 
l 
' 
! 
a 
l 
‘ 
1 
1 


octing depth. 


iFavorable. 


i 
Slope, 
erodes easily. 


oting depth, 


' 
iRo 
| large stones. 
1 
if 
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Soil name and 
map symbol 


Woodburn 


78%, 
Xerochrepts and 
Haploxerolls 


79%, 


Xerofluvents 


Yellowstone 


Pond 
reservoir 
areas 


Slope, 
depth to rock. 


Favorable------ 


Seepage, 
depth to rock. 


1 
1 
f 
i) 
1 
1 
' 
' 
1 
1 
i 
1 
1 
t 
t 
' 
' 
1 
5 
1) 
' 
I 
t 
i 
' 
I 
! 
I 


TABLE 10.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Thin layer, 
large stones. 


Low strength, 
piping, 
hard to pack. 


Low strength, 
piping, 
hard to pack. 


Low strength, 
piping, 
hard to pack. 


Seepage, 
thin layer, 
large stones. 


Drainage 


Irrigation 


Percs slowly--- 


Percs slowly, 
slope. 


Peres slowly, 
slope. 


Depth to rock, 
slope. 


Percs slowly, 
wetness. 


Slope, 
peres slowly, 
wetness. 


Slope, 
peres slowly, 
wetness. 


Rooting depth, 
large stones, 
droughty. 


* See map unit description for the composition and behavior of the map unit. 


Terraces and 
diversions 


Slope, 
depth to rock, 
large stones. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly. 


Slope, 
wetness, 
percs slowly. 


Depth to rock, 
large stones, 
slope. 


SOIL SURVEY 


Grassed 
waterways 


Rooting depth, 
large stones, 
slope. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly. 


Slope, 
wetness, 
percs slowly. 


Droughty, 
large stones, 
slope. 
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TABLE 11.--RECREATIONAL DEVELOPMENT 
{Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 


text for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not 
rated] 


SSS SS SS SS SS SSS SS SS SS SS Se 


i i if ' 
Soil name and i “Camp areas H Picnic areas I Playgrounds | Paths and trails 
map symbol H H I i 
I I I | 
Se ee ee ae ee er re eee 
t i 1 t 
I i I I 
1A---~----------------- Moderate: iModerate: iModerate: iModerate: 
Abiqua | too clayey. i too clayey. | too clayey. } too clayey. 
1 t ' ! 
1 4 1 I 
1B--~------~-------~--- iModerate: iModerate: iModerate iModerate: 
Abiqua i too clayey. | too clayey. | slope, | too clayey. 
| { | too clayey. H 
1 1 ' 1 
iT ! t I 
Q- -3-------- == -- == iSevere: iModerate: itModerate: iModerate: 
Abiqua i floods. i too clayey. t too clayey. i too clayey. 
t ' ' 1 
1 1 I t 
Benen --- +e ee ---- =o - iModerate: iModerate: iModerate: i{Moderate: 
Amity | wetness, | wetness, i peres slowly, i wetness. 
i peres slowly. i peres slowly. | wetness. H 
1 i a 1 
1 t) ' t 
Y Dawe nana ww ee ene iModerate: iModerate iSevere: iModerate: 
Apt | Slope, i slope, | slope. i too clayey. 
| too clayey. ' too clayey. H { 
i 1 I 1 
t i 1 Uf 
YE enn nen ee nee ene iSevere: iSevere: iSevere: iSevere: 
Apt | slope. i slope. | slope. i Slope. 
1 1 i t 
' i) i t 
5D ------------ ee ----- iSevere: iSevere: isevere: |Moderate: 
Astoria i Slope. | slope. i slope | Slope. 
t 1 ' 1 
J i 1 1 
5E-------------------- Severe: iSevere: iSevere: iSevere: 
Astoria | slope. | slope. | slope. { slope. 
t 1 7 1 
t 1 t 1 
6A-------~------------- iSevere {Severe: |Severe: iSevere: 
Bashaw | peres slowly, } wetness, | floods, | wetness. 
| wetness. | peres slowly. | wetness, i 
i | | peres slowly. | 
1 t 1 ! 
! { 1 iF 
6C-----------~~------- iSevere: iSevere: iSevere: iSevere: 
Bashaw | peres slowly, | too clayey, | Slope, | too clayey, 
i too clayey, | wetness, | too clayey, {| wetness. 
i wetness. | peres slowly. | wetness. i 
' I 1 i 
1 ' 1 a 
Yale atatetatatetatatatatntetetetatel [Severe: Severe: {Severe: |Severe: 
Bashaw | peres slowly, i too clayey, | floods, {| too clayey, 
| wetness. | wetness, | too clayey, | wetness. 
t t peres slowly. | wetness, H 
+ I t 1 
i t 1 I 
8C-~-------~---------~- tSlight---+-----~------ iSlight------------+--~ iSevere iSlight. 
Bellpine H ' 1 slope H 
t ' t 1 
1 , I t 
8D--------------~----- severe: iSevere: Severe: iModerate: 
Bellpine t slope. | slope | slope. i slope. 
1 1 1 ' 
1 i} t i} 
8E, 8F, 8G------------ {Severe: Severe: {Severe: iSevere: 
Bellpine ! slope. i slope. | Slope. | slope. 
1 1 if ' 
t ! 1 3 
9 Da wee ene ee ;oevere [Severe {Severe iModerate: 
Blachly t Slope | slope : slope. i too clayey, 
H H H | slope. 
i ; i i 
9 Bane w ee nn ne eee nnn n nee iSevere iSevere: iSevere: Severe: 
Blachly | Slope. | slope. | slope. | slope. 
t 1 i t 
' , 1 1 
10D - 322-22 = +--+ ‘Moderate: ‘Moderate: iSevere: iModerate: 
Bohannon i Slope, i slope, | slope, t small stones. 
! small stones. | small stones. | small stones. i 
¥ ' i 1 
t ! 1 i 
10E, 10F-------------- iSevere: iSevere isevere iSevere: 
Bohannon slope | slope. | Slope, i slope. 
j f 1 
t 1 t 
t t t 
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Soil n 
map 


Chehulpum 


16E*: 
Chehulpum 


VJ aennnn-- 


23E, 23F-- 
Cruiser 


ame and 
symbol 


I 
i 
1 
i 
i 
1 
fl 
I 
' 


See footnote at end 


TABLE 11,.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


floods, 
wetness. 


Severe: 
slope. 


Severe: 
floods. 


Severe: 
floods, 


Slight------------ 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
floods. 


Moderate: 
wetness, 
peres slowly, 
too clayey. 


Severe: 
floods. 


Severe: 
wetness. 


Severe: 
wetness, 
percs slowly. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


of table. 


1 

U 

! 

iSevere: 

| wetness. 
1 

t 

( 

t 

' 


Moderate: 
small stones. 


Moderate: 
floods, 


too clayey. 


Severe: 
slope. 


Moderate: 
too clayey, 
wetness, 
percs slowly. 


Moderate: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
peres slowly. 


Moderate: 
Slope, 
small stones. 


Severe: 
slope. 


Pienic areas 


SOIL SURVEY 


i mi 
i Playgrounds | Paths and trails 
1 1 
i 1 
Ws 
' i 
isevere: iSevere: 
i wetness, { wetness. 
| floods. H 
f \ 
L t 
iModerate: iSlight. 
i small stones. ' 
a 1 
I t 
isevere: iSlight. 
i slope. i 
i I 
isevere iModerate: 
it slope. | slope. 
4 1 
: 4 
iSevere: iModerate: 
i floods, { small stones. 
! small stones. { 
1 1 
t 1 
iSevere; iModerate: 
| floods. | floods, 
H ; too clayey. 
I 1 
i 
iSevere: Slight. 
| slope, i 
t depth to rock. I 
1 4 
1 I 
iSevere: iSevere: 
i slope, i slope. 
| depth to rock. H 
\ 1 
poevere?: isevere: 
| slope, | Slope. 
| depth to rock. H 
' r 
{ i 
{Severe: iSevere: 
! slope. | slope. 
' i) 
i} t 
'Slight--------------- |Slight. 
1 1 
tModerate: iModerate: 
i too clayey, | too clayey. 
{ wetness, i 
| peres slowly. i 
' 1 
i t 
iModerate: iSlight,. 
; floods, I 
| too clayey, H 
| wetness. I 
1 ' 
\§ I 
severe; severe: 
! wetness. | wetness. 
1 1 
1 t 
Severe: isevere: 
i wetness, | wetness. 
: floods, H 
| peres slowly. i 
Y ' 
! 1 
iSevere: iModerate: 
| slope, } smail stones. 
| small stones. ! 
\ 1 
t i 
|Severe: iSevere; 
| Slope, + Slope. 
| small stones, i 
1 t 
1 i 
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TABLE 11.--RECREATIONAL DEVELOPMENT~-Continued 


and Camp areas Picnic areas Playgrounds Paths and trails 


Soil name 
map symbol 


1 
I 
1 
' 
1 
t 
t 
i RL RL 
' 
' 
) 
1 
i) 
{ 


1 i 
1 fl 
1 1 
H 1 
1 1 
t 1 
i) ' 
if i) 
I H 
24) ------------ eee tModerate: (Moderate iSevere Moderate: 
Cumley i slope, | slope, | slope {| too clayey. 
{ peres slowly, | wetness, i 
{ too clayey. | too clayey. ' H 
t ' ‘ t 
1 ' t 1 
2 ween nnn nee ee enna roevere: poevere: isevere? iModerate: 
Dayton i peres slowly, | wetness, | wetness, i wetness. 
i wetness. ! peres slowly. | too clayey, ! 
H t | peres slowly. i 
1 ' I ' 
i 1 1 i 
26C----- 22 e- === eee \Slight----~---------- iSlight------------ Severe: iSlight 
Dixonville t H | Slope. t 
t ' 1 ' 
t i 1 1 
2 6D~---- =e ee ee isevere: iSevere iSevere: Moderate: 
Dixonville | slope. | slope | slope. i slope. 
} I I ' 
27C-~-++--------------- iModerate: iModerate: iSevere: iSlight. 
Dupee | wetness. | wetness, i Slope. i 
1 1 iy , 
i i) ' t 
27D ------------------- {Severe: Severe: iSevere: iModerate: 
Dupee | slope. | slope. | slope. i slope. 
1 1 ' 1 
i ' i i! 
28----- wee ene ewe nee iModerate: tModerate: ;Moderate: iModerate: 
Grande Ronde i wetness, i wetness, | too clayey, | too clayey. 
| peres slowly, i too clayey, i wetness, ! 
i too clayey. | peres slowly. i peres slowly. | 
{ I I i 
29 Cw we pen nw en enn ene isevere: |Moderate: {Severe: iModerate: 
Hazelair | wetness. t wetness. | slope, | wetness. 
H I i wetness. H 
i I i I 
29 Dann nw en nn nnn nnn nnn iSevere: tSevere: {Severe iSevere: 
Hazelair i slope, | Slope. i Slope, i wetness, 
| wetness, i i wetness. | slope. 
c 1 yf ' 
) i 1 ' 
29 Enna ene ------ ee isevere: iSevere: joevere iSevere: 
Hazelair i Slope, | slope. { slope, | slope. 
| wetness. ' | wetness. ' 
1 1 1 : 
1 i) 1 t 
3 OC wm ne een ee nnn [Severe: iModerate: {Severe iModerate: 
Helmick 1 wetness. 1 wetness. | Slope, | wetness, 
H H } wetness. H 
1 ' ' ' 
i 1 1 ! 
3 0D ------~-----~------ iSevere: iSevere: iSevere: iModerate: 
Helmick { slope, i slope. | Slope, i slope, 
| wetness. { | wetness. i wetness. 
i ' ' 7 
1 t 1 t 
3 OE -4+--- 2 --- Severe: Severe: |Severe: iSevere: 
Helmick | Slope, { slope. | Slope, | slope. 
| wetness, H | wetness. ! 
I 1 1 t 
t 1 e t 
3 10~+---- nee iModerate: iModerate: iSevere: iSlight. 
Helvetia ! percs slowly. | percs slowly. { slope. ; 
1 t t 1 
1 t i) ! 
31D----------.-~------ ‘Severe: Severe: iSevere: iModerate: 
Helvetia | slope. i slope. | slope. i slope. 
t ' t t 
t f i) 1 
3 2D~--~------------+-- iModerate: iModerate: iSevere: Slight. 
Hembre i Slope. i slope. | slope. H 
t 1 ! i 
‘. 1 I i 
32E, 32F-------------- {Severe: |Severe: iSevere: Severe: 
Hembre | Slope. ! slope. | Slope. | slope. 
i t 1 i 
1 t i) . 
3 Be een ee ee ee iSevere: iSevere: iSevere: iModerate: 
Holcomb | peres slowly, | peres slowly. | wetness, | wetness. 
I | peres slowly. | 
4 ! 1 
1 ! I 


1 
| wetness. 
i 
1 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


nn I 


Soil name and Picnic areas Paths and trails 


map symbol 


Camp areas Playgrounds 


ij 
1 
1 
nl 
I 
' 
l 
{ 
i 
if 
i 
' 


pn 


' 
1 
1 
' 
1 
1 
t 


I 
y 
1 
1 
1 


34p-------------- ‘Moderate: Moderate: Severe: Moderate: 
Honey grove 1 slope, | Slope, i Slope. {| too clayey. 
| too clayey. 1 too clayey. | H 
7 i 1 1 
t i) ! i} 
34E, 34F--------- Severe: iSevere: iSevere: iSevere: 
Honey grove } slope. i slope. i slope. | Slope. 
- 1 1 1 
Ly t 1 1 
35C-~--+----------- iModerate: iModerate: iSevere: iModerate: 
Jory | too clayey, {| too clayey, | slope. |} too clayey. 
| peres slowly. | percs slowly. I i 
1 1 t 1 
t t U 1 
35D-------------- Severe: iSevere Severe: iModerate: 
Jory | Slope. | slope {| Slope. i slope, 
! H | } too clayey. 
I + i) ' 
I i) i i 
35E-------------- Severe: iSevere Severe: Severe: 
Jory | slope. | slope. t Slope. } slope. 
i) t 1 1 
1 ' 1 1 
36C-------------- iModerate: iModerate: ;severe: iModerate: 
Jory i too clayey, i too clayey, i slope. } too clayey. 
| peres slowly. { peres slowly. I i 
» ' 1 1 
, i 1 t 
36D-------------- iSevere: iSevere: iSevere: itModerate 
Jory { slope. i slope. | slope. | slope, 
I H I { too clayey. 
t ' l ' 
if t 1 t 
36E-------------- Severe: {Severe: Severe: iSevere 
Jory 1 slope. i Slope. | Slope. { slope 
7 ' 1 t 
1 t i) 1 
37D-------------- iSevere: Severe: {Severe: Moderate: 
Jory i slope. | Slope. ! slope. | slope, 
{ i H 1 too clayey. 
1 1 1 i) 
! i ! i 
37E-------------- iSevere: iSevere: iSevere: iSevere: 
Jory 1 Slope. i slope. | slope. i slope. 
l 1 1 £ 
1 1 i) ' 
38E--------------~ iSevere: iSevere: iSevere: iModerate; 
Kilchis | slope. i slope { slope, i slope, 
H I { small stones, { small stones. 
i H | depth to rock. H 
1 t l if 
1 E I i) 
38F-------------- iSevere: iSevere tSeveres iSevere: 
Kilchis { Slope. | slope. | slope, i slope. 
{ H | small stones, | 
! H ! depth to rock. { 
i if 1 i} 
i) 1 sf i 
39F*: i i i i 
Kilcehis--------- Severe: Severe |Severe iSevere: 
| Slope. | Slope. i slope, | slope. 
H i } small stones, H 
i | | depth to rock. I 
1 7 1 1 
1 t 1 i) 
Klickitat------- Severe iSevere Severe: iSevere; 
i slope | slope. ! small stones, | Slope. 
} ! i slope I 
t i i i 
4QD-------------- iModerate: iModerate: iSevere:! Moderate: 
Kilowan i slope, {| slope, t slope, i; small stones, 
{ percs slowly, it small stones, i small stones. { too clayey. 
{| small stones. | too clayey. { 
1 b 1 t 
1 1 1 1 
HOE, 40F-~-------- {Severe tSeveres !Severe: {Severe: 
Kilowan | slope | slope. | slope, i slope. 
{ | small stones. t 
1 ' \ 
t ! 1 


See footnote at end of table. 


POLK COUNTY, OREGON 223 


TABLE 11.+-RECREATIONAL DEVELOPMENT-~Continued 


I ii ft 
Soil name and i Camp areas t Picnic areas \ Playgrounds | Paths and trails 
map symbol { I i { 
i t H i 
t T t t 
t i) t ! 
i I I I 
41D------------------- iSevere: iSevere: iSevere: |\Moderate: 
Klickitat 1 slope. | slope. | small stones, | Slope, 
i | i slope. | small stones, 
{ { H | too clayey. 
1 t 1 ' 
i) ! ! 1 
Y1E, 41F-------------- iSevere: severe: iSevere: [Severe: 
Klickitat i slope. | slope. | small stones, | slope. 
H H i slope. H 
{ H ! i 
4 Q2B- ~----~------------ iSlight--------------- iSlight--------------+- iModerate: iSlight: 
Knappa I i | slope. | slope. 
1 1 1 1 ~ 
MA i ' i 
43D-----------~------- iSevere: {Severe iSevere: iModerate: 
Luckiamute { slope. { slope. + Slope, | slope, 
H H | small stones, | small stones. 
H H i depth to rock. H 
+ 1 i} 
! i 1 i) 
4 3F--------~----------- severe: Severe: severe: iSevere: 
Luckiamute i slope. i slope. it slope, | slope. 
i | i small stones, | 
H { |} depth to rock. { 
1 ' 1 ' 
i i i i 
44D-~------------------ iSevere: iSevere iSevere: iModerate 
Lurnick | slope. t slope. | slope, i slope, 
i H i small stones. i small stones. 
1 t 1 t 
i} i fh 1 
YUE, 44F-------------- Severe: iSevere: severe: iSevere: 
Lurnick i slope. i Slope. | slope, | slope. 
i { | small stones. H 
1 U 1 , 
1 ! i 1 
45 --------~+----------- iSlight--------------- iSlight---~------------ !Moderate: iSlight. 
Malabon Hl H | too clayey. H 
1 t t 1 
I if t i 
4 §-------------------- iSevere: iModerate: iModerate: (Moderate: 
Malabon | floods. | too clayey. i floods, | too clayey. 
i i | too clayey. H 
1 ! 1 t 
1 ' I ‘4 
47D------------------- iModerate: iModerate: iSevere: Slight. 
Marty i slope, | Slope, | slope. H 
i peres slowly. i peres slowly. I 
1 ' cy ' 
r ! t ' 
YT En--- 2 eee - --  - |Severe: iSevere: Severe: iSevere: 
Marty i slope. 1 slope. | Slope. | slope. 
I if ' V 
i] 1 ' i} 
48A, 48B----~---------- Moderate: {Moderate iModerate iModerate: 
McAlpin | wetness, | wetness, | too clayey, | too clayey. 
i too clayey. | too clayey. | wetness, | 
t H i slope. H 
i i I I 
YQ eww enn new n enn nnn iModerate: {Moderate: iSevere: iModerate: 
McBee | too clayey, { too clayey, | floods. | too clayey, 
| wetness. i wetness. ! | wetness. 
1 i) , 1 
1 if V 1 
5 OD a i i ee iModerate: iModerate: iSevere: iModerate: 
McDuff | slope, | slope, | slope. | too clayey. 
| peres slowly, i too clayey, H I 
t too clayey. | peres slowly. | 
5 1 1 1 
t t i} 1 
50E, 50F-------------- severe: iSevere: iSevere: iSevere: 
McDuff i slope. | Slope. + Slope. | Slope. 
' t . 1 
i { ' i 
5 1D----~--------------- iSevere: iSevere: iSevere: ;Moderate: 
Mulkey | Slope. } Slope. | Slope. | Slope. 
' \ t ‘ 
t 1 1 1 
5 OC awww nnn nnn ee iSlight--------------- iSlight--------------- iSevere: Slight. 
Nekia H i 
1 


1 
‘ 
i 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


53, 54---------------- 


Peavine 


55E, 
Peavine 


Rickreall 


60E, 
Rickreall 


62%. 
Riverwash 


63%. 
Rock outcrop 


TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 
i 


Camp areas 


isevere: 
it slope. 

\ 

' 

isevere: 

| slope. 

1 

t 

iSevere: 

\ floods. 


iSevere: 
slope. 


isevere? 
{ slope. 
' 
i 


iSevere: 
; too clayey. 
1 

i} 

f 

' 

1 

isevere: 

| slope, 

| too clayey. 
t 

' 

\ 


i) 
(Severe: 
floods. 


{Severe: 


| Slope. 
I 

i 
|Severe: 
{| Slope. 

I 

i 
|Moderate: 
} small stones. 
1 

i 

1 

1 

t 


Severe: 


iModerate: 
i too clayey. 
i) 


See footnote at end of table. 


Picnic areas 


Playgrounds 


Severe: 
slope, 
too clayey. 


derate: 
mall stones. 


= 
no 


derate: 
oo clayey. 


co 


Severe: 
slope. 


Severe: 
slope. 

Severe: 

floods. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
too clayey, 
depth to rock. 


Severe: 
Slope, 
too clayey, 
depth to rock. 


Severe: 
floods. 


Severe: 
slope, 
depth to rock. 

Severe: 
slope, 
depth to rock. 

Severe: 
slope, 
depth to rock. 

Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
slope, 
small stones. 


Moderate: 
too clayey, 
slope. 


SOIL SURVEY 


i Paths and trails 
1 
1 
1 
i) 


$n 


Moderate: 
s 


Moderate: 
slope, 
too clayey. 


Severe: 
Slope. 


Severe: 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 


floods. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
small stones. 


Moderate: 
slope, 
small stones. 


Severe: 
slope. 


Moderate: 


1 
1 
1 
f 
1 
1 
1 
\ 
| 
f 
1 
\ 
i 
1 
i 
1 
i 
1 
f 
1 
1 
i 
t 
1 
I 
' 
1 
\ 
i) 
1 
1 
\ 
' 
1 
if 
f 
' 
1 
4 
1 
4 
' 
i) 
1 
' 
1 
i 
1 
1 
' 
t 
1 
1 
' 
i 
f 
I 
1 
13 
f 
i 
1 
! 
' 
. 
' 
1 
\ 
' 
\ 
1 
\ 
‘ 
1 
' 
' 
i 
' 
i) 
' 
1 
' 
' 
\ 
i 
' 
' 
1 
t 
\ 
t) 
' 
' 
' 
1 
' 
' 
f 
i 
' 
i) 
t 
1 
{ 
i 
t 
Li 
' 
i 
' 
' 
\ 
' 
' 
1 
f 
i) 
' 
i) 
' 
£ 
1 
i) 
' 
1 
it 
' 
1 
{ too clayey. 
t 

' 

i 

f 
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TABLE 11.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


7 
i) 

H Camp areas 
map symbol H 
' 
I 


t r 
' ' 
I Picnic areas I 
H ' 
I ' 
I I 


Playgrounds 


large stones. 


large stones. 


large stones, 
small stones. 


1 1 
1 I 
1 if 
64C------------- iModerate: tModerate: Severe 
Salkum | too clayey, | too clayey, | slope. 
| slope. i slope. H 
i 1 t 
t I 1 
65B------------- {Moderate: tModerate: iModerate: 
Santiam | wetness, i wetness. | slope, 
i H | wetness 
' 1 1 
I 1 ! 
65C------------- iModerate: iModerate: iSsevere: 
Santiam { Slope, i slope, t Slope. 
| wetness. i wetness. ! 
t is T 
1 t i 
65D------------- iSevere: Severe: iSevere: 
Santiam i slope. | Slope. { Slope. 
' \ t 
i 1 I 
6 6D-------- 2 e- iModerate: i|Moderate iSevere: 
Sliekrock i slope, | slope, | Slope, 
| Small stones. | small stones. i small stones. 
v t £ 
' t ' 
6 6£-~----------- isevere iSevere: iSevere 
Slickrock i slope i slope. | slope, 
! H | small stones. 
t v t 
1 ' i 
6 [Cannan ------- iSlight------------ |Slight------------ iSevere 
Steiwer H i | slope 
t 1 , 
1 ' 1 
67D------------- iSevere: iSevere iSevere: 
Steiwer i Slope. | slope. | slope 
t ' t 
i t 1 
6 TE------------- iSevere: iSevere iSevere: 
Steiwer | Slope. | slope. i slope. 
‘i , ' 
1 i i 
68C------------~ iSevere: isevere: {Severe 
Suver i peres slowly, i percs slowly. } slope, 
| wetness. i } peres slowly, 
i H ; wetness. 
t , 4 
i ! 1 
6 8D------------- iSevere: iSevere: |Severe 
Suver i slope, | Slope, } slope, 
| peres slowly, | peres slowly. | peres slowly, 
| wetness. H | wetness. 
1 t t 
' t i) 
68E------------- ;Severe: tSevere: iSevere: 
Suver | Slope, | slope, | slope, 
|} peres slowly, | percs slowly. i peres slowly, 
i wetness, H i wetness. 
' t it} 
if i ' 
6 9D------------- iSevere: iSevere: Severe: 
Trask | slope. | slope. i slope, 
{ i i small stones. 
' 1 1 
i t 1 
6 9F--~~--------- iSevere: iSevere: iSevere: 
Trask t Slope. i slope. i slope, 
| | { small stones. 
\ | i 
i) 1 1 
7 OD ---+---+--~--- Severe: |Severe: iSevere: 
Valsetz i slope, | slope, i Slope, 
| Large stones. | large stones. i large stones, 
{ i i small stones. 
1 1 t 
if 1 1 
TOE, 7OF-------- iSevere: Severe: iSevere 
Valsetz slope, | slope, i Slope, 
' ' 
‘ ' 
1 ' 
i i 


See footnote at end of table. 


Moderate: 
too clayey. 


f 
1 
iModerate: 
i slope, 
i 

i 
' 
4 


Moderate: 
small stones. 


etness. 


° 
slope, 

too clayey, 
wetness. 


und 
i 
oO 
ke} 
oO 


e 
Slope, 
large stones. 
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226 


Soil nam 
map sy 


e and 
mbol 
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SOIL SURVEY 


Picnic areas 


Playgrounds 


Paths and trails 


Xerochrepts and 
Haploxerolls 


79%, 
Xerofluvents 


1 1 i 
1 ' ' 
i | i 
TIF: { I i 
Valsetz-------------- Severe: |Severe: iSevere: iSevere: 
i slope, | Slope, t slope, i slope, 
| large stones. | large stones. {| large stones, | large stones. 
H I t small stones. I 
' ' 1 1 
i} t 1) ' 
Yellowstonen--++++-+- iSevere Severe: iSevere: iSevere: 
i slope. i slope. | slope, | slope. 
H i i depth to rock, i 
H i | small stones. ! 
t I t 1 
t 1 i 1 
7 Qo oo nnn ene eee eee Severe: iSevere: iSevere: Severe: 
Waldo | wetness, | wetness. | wetness. | wetness. 
| floods. H I I 
i i { i 
7 3+------------------- severe: Severe: iSevere: (Severe: 
Wapato | floods, 1 wetness. : floods, i wetness. 
| wetness. { | wetness. i 
' 1 1 1 
i ' 1 t 
TAC ww een a iSlight------------ iSlight-~---------- iSevere: iSlight. 
Willakenzie i i t slope. H 
1 ' ? ' 
i t + i} 
74D-----~------------- iSevere: iSevere: iSevere: iModerate: 
Willakenzie i slope. i slope. | Slope. { slope. 
1 ' ' 1 
1 1 1 t 
THE, T4F-------------- iSevere: iSevere: Severe: {Severe: 
Willakenzie | slope. i slope. 1 Slope. i slope. 
1 a i , 
I I 1 i 
15A\-~----------------- 1Slight------------ 1Slight------------ |Slight------------- 'Slight. 
Willamette ! i { 
1 t i 1 
1 t 1 1 
T BC e nn nnn en nnn nnn iSlight------------ iSlight-----------~ Severe: iSlight. 
Willamette { i | slope. ! 
by ' 1 1 
I i} 1 1 
75D ea w a wee eee ee \Moderate: iModerate: isevere: Slight. 
Willamette | slope. | slope. | slope. i 
1 ' ' 1 
1 t t 1 
7 6C-------------~----- iSevere: iSevere: iSevere: iSevere: 
Witzel i large stones. | large stones. } slope, i large stones. 
H i i large stones, ' 
I H i depth to rock. H 
t ' 1 ' 
1 v it i} 
T6E--~---------------- Severe: Severe: iSevere: iSevere: 
Witzel | slope, | slope, i slope, i Slope, 
| large stones. | large stones. | large stones, | large stones. 
H ' | depth to rock. i 
1 ' 1 , 
1 ! 1 i) 
7 1A-----~------------- Moderate: }Moderate: tModerate: iSlight. 
Woodburn i wetness, | wetness, | wetness, { 
i peres slowly. i peres slowly. | peres slowly. ! 
1 i 1 ' 
1 i i 1 
7 1C----~--------------- iModerate: iModerate: [Severe: islight 
Woodburn | wetness, | wetness, | Slope. ! 
| peres slowly. | peres slowly. H Hl 
1 l ' 
1 i t 
7 7D-------~+---------- iSevere: Severe: Severe: iModerate: 
Woodburn slope. | slope. slope. | slope. 
' 1 
V 1 
78%, I I 
' 1 
' 1 
i ' 
i} 1 
t 1 
V I 
' i} 
I 1 
i i 
' 1 
1 1 


' 
! 
t 
t 
1 
' 
' 
1 
' 
1 
' 
! 
' 
t 
! 
1 
I 
i 


See footnote at end of table. 
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depth to rock, 
small stones. 


V { 1 y 
1 1 ' { 
Soil name and H Camp areas H Pienie areas Hy Playgrounds i Paths and trails 
map symbol H i i i 
! i { I 
aaa) took T t T 
t t 1 1 
I i I H 
80D---~-----------~---- }Severe: iSevere: iSevere: iModerate: 
Yellowstone | Slope. | slope. i slope, i slope, 
H i { depth to rock, i small stones. 
H H i small stones. H 
t ' t 1 
' i] i) 1 
8 OF--------------~---- Severe: iSevere: severe: isevere: 
Yellowstone slope. i slope. | Slope, i slope. 
1 1 1 
' \ ' 
i) t i) 
‘ ' i! 
I U il 


* See map unit description for the composition and behavior of the map unit. 
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TABLE 12.--WILDLIFE HABITAT POTENTIALS 


as habitat for-- 


Absence of an entry indicates the soil 
otentia 


Potential for habitat elements 
iWi 


was not rated] 


[See text for definitions of "good," "fair," "poor," and "very poor." 
Soil name and 
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5Dennn------------- 1 Poor 


Astoria 


5 Ba ene n nnn nee nnn {Very 


Astoria 
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6A----------------- | Fair 
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1Good 


iGood 


4 
t 
i) 
' 


7 Qn----+-----------! Fair 
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THC, 74D-----~----- 


Willakenzie 


Poor 


Tb seeececsensceest 


Willakenzie 


T UP ween n anne ===) Very 


Willakenzie 


poor. 


T5A, 75C, 75D-----~iGood 


Willamette 


T6C, 76E-----------!Very 


Witzel 


poor. 


77A-------~-------- {Good 


Woodburn 


7 1Dannnnnwnen==! Good 


Woodburn 
Haploxerolls 


Xerochrepts and 
T9*. 


Xerofluvents 


TTC, 
78%, 


iVery poor(Fair 
1 
' 
i 


iVery 


poor. | poor. 
1 
1 


iVery 


iFair 


iFair 


poor. 
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I 
1 
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80D, 80F-~--------~j Very 
Yellowstone 


* See map unit description for the composition and behavior of the map unit. 
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Absence of an entry means data were not estimated] 


H i a ' T ercentage passing H H 
Soil name and {Depth{ USDA texture | | {ments | sieve number-- tLiquid {| Plas- 
map symbol i | Unified {| AASHTO | > 30 PUT Limit i ticity 
I i ! I finches; 4 { 10 | 40 | 200 | | index 
7 in 1 T TT T Pet H f ' 1 t c ! 
1 I i tt I I i it 
1A, 1B, 2-------- 1 O-25{Silty clay loam {ML 1A-6 1 0-5 ¢ 100 195~100/95-100}85-95 { 35-40 | 10-15 
Abiqua 125~601Silty clay------ 1MH {A-7 1 0-10 } 100 $90-100/90-100185-100! 50-60 } 20-30 
i I I I H I ! H i i i 
Jebcatetserst 1 0+251Silt loam------- ML rA-a 1! O $100 } 100 195-100!90-95 {| 30-40 } 5-10 
Ami ty |25-631Silty clay loam, |CL 1Aa7 1 O $100 } 100 |95-100/95-100} 40-45 | 15-20 
H | silt loam. I H I H H I H H H 
H H ! i i H I { I i H 
i | 0-8 {Silty clay loam |ML, MH  {A-7 | 0  |95-100}90-100}75-100}60-95 | 40-60 } 10-20 
Apt | 8-66{/Clay, silty {MH tA~T | ©  $95~100}80-90 175-90 }60-70 } 50-60 | 10-20 
! | clay, silty I H I I I I i I I 
H i clay loam. | H i t I I t I H 
| 66 {Weathered I --- [oo tert ttn te al Ot a 
| | bedrock. i H H i i H { t i 
H I I | I i I I | I | 
5D, 5E~---------- ! 0=19/Silt loam------- IML rA-4 } 0  {95=100/95-100185-100!65-90 | --- | NP 
Astoria 119-49{Silty clay, clay {MH [A-7 1 0  $95-100195-10085-100165-95 | 50-60 | 10-15 
149-61!Silty clay loam {MH 1A-7 ; O } 100 j 100 {85-95 }60-70 } 50-60 | 10-15 
1 2, cf ' 1 
tf i) 1 i] iT 1 t i) 1 li q 
6R--------------- | O-111Silty clay loam {CL 1A7 | QO | 100 | 100 195-100185-95 } 40-50 | 20-30 
Bashaw 111-60!Clay, silty clay!CH {A-7 ! 0 | 4100 | 100 $95-100185-95 | 70-90 | 40-60 
t 1 rT 1 t t 1 ' 1 i 1 
if 1 t 1 iT 1 i ' i 1 ' 
6C--------- wee | O-11}Silty clay------ 1CH [A-7 it oO + 100 | 100 {95-100/90-95 {| 50-60 | 25-35 
Bashaw 111-60iClay, silty clay! CH |A~7 { 0 } 100 | 100 }95-100/85-95 | 70-90 } 40-60 
i t J t ' ' t 1 1 
t 1 i ' i 1 i i ' 1 ! 
] w--------------- { 0-31}Clay------------ 'CH 'A-7 + O | 100 {$100 $95-100!85-95 | 70-90 | 40-60 
Bashaw 131-60!Clay, silty clay{CH 1A=7 $ O { 100 | 100 }95-1001/85-95 | 70-90 | 40-60 
I i t t t 1 ' 7 i t t 
v ' t 1 rT 1 ‘ ' i) t t 
8C, 8D, 8E, 8F, 8G-;| 0-9 {Silty clay loam {CL iA-6, A-7; 0-10 | 100 {| 100 195-100}85-95 | 35-45 {| 15-20 
Bellpine | 9-32!Silty clay, clay}MH |A-7 | 0-10 | 100 $90-100}80-100!70-95 | 50-60 | 20-25 
| 32 {Weathered I cee to oce- astra teat ata tat le to 
i | bedrock. I I I I I I i I I 
i I { I I I I i | { H 
9D, 9E----------- i O-15jSilty clay loam {MH 1A-5, A-7i 0 | 100 ; 100 {95-100;85-95 {| 50-65 | 5-15 
Blachly 115-60{Silty clay, clay|MH 1A-7 1 0 — $T0-100170=100}65-100150-85 | 50-65 | 10-20 
{ I i I H t i H I H | 
10D, 10E, 10F-~----{ 0-16/Gravelly loam---{SM 1A~4 | 0-10 {70-95 {60-70 150-65 {35-50 {| --- | NP 
Bohannon 116-34iGravelly loam, {SM 1A-4 1 0-30 [70-95 $60-90 ;50-85 {35-50 | --- i NP 
H t cobbly loam. I H 1 { i i { i i 
| 34 {Weathered I --- bose La lac Dt a a a 
| Pbedreck. | ae ae ee ee a ae 
1 t I t t ' i ' 1 ‘ v 
Oe alate tetetatetetetetates { O-11/Silt loam------- iML pA=4 i 0 1 100 { 100 §90-100j{80-90 | 25-35 | NP-5 
Brenner 111-161Silty clay loam [ML 1A-7 tog { 100 {| 100 {95-100/85-95 {| 40-50 | 10-15 
116-60 iSilty clay------ iM \A-7 i oO $ 100 | 100 }95-100190-95 } 50-60 { 15-20 
I } ' i i i H i I i i 
12A, 12C, 12De-----; 0-5 {Silt loam------- {ML pAa4 1 0-10 185-95 {85-95 {80-90 385-90 | 25-40 | NP-10 
Briedwell { 5-17{Silty clay loam,/CL, GC 1A-6 | 0-10 [65-95 {65-90 {60-90 {40-85 {| 35-40 {| 15-20 
I i Clay loam, i i ' { ! i t I i 
H | gravelly clay | H H I H ' { H I 
i | loam. I i i i i i i I H 
117-60iVery gravelly {GC 1A-2, A-6{ O-4O §( 35-60 (25-50 [20-50 {20-40 } 30-40 | 10-20 
{ | Clay loam, very} ! H i { H I i | 
I i gravelly loam. | { | H I H { H I 
i { { I I I ' i i I H 
] 3--------------- | O-12{Gravelly sandy [GM 1A-1 1 0-15 [60-70 [50-70 [25-50 [15-25 | === | NP 
Camas ! { loam. H | | i i H { | | 
112-60/Very gravelly iGP 1A-1 1 5-25 125-50 {25-40 {10-20 | 0-5 j; --- | NP 
' | coarse sand. H | i I t i i ' i 
I { I | H I t I I I ' 
14--------------- | 0-121Silty clay loam {CL 1A-6 an) 1 100 {| 100 { 100 {85-1001 30-40 j 10-20 
Chehalis 172-64;Si1lt loam, siltyiML tA-4, A-61 0 { 100 {| 100 {95-100185-100; 30-40 {| 5-15 
H i clay loam. i H I H i i i I i 
I H H | i | I H { I I 
15C, 15E--------- i 0-6 {Silt loam------- {ML pA-4 1 0 | 100 {85-95 {85-95 180-90 |; 30-40 | 5-10 
Chehulpum 6-16{Silty clay loam, iML 'A-4, A-61 0 i 100 {| 100 {95-100185-100! 30-40 | 5-15 
t silt loam. I | f 1 i { i I { 
16 {Weathered a a ee ee ee 
I H I i ' I { i 
H | i i i I I i 


i 
' 
bedrock. H 
' 
' 


SOIL SURVEY 


234 


TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


Percentage passing 
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95-100;9 


iML 
clay |MH 


iSilty clay loam 


-60{Silty clay, 


24D------+--------- 


Cumley 


{Silt loam------- {ML 


195-1001 90-100; 85-1 


25-----~------- =e 


195-100190-100,90-1 


silty clay{CH 


Dayton 


190-100/90-100185-1001 75-9 
75~+100| 70-100 | 65~100{50-9 


1 
1 
! 
! 
! 
i 
f 
1 
1 
1 
1 
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silty 
clay, gravelly 
bedreck. 


clay. 
Weathered 


39 


26C, 26D----------- 
Dixonville 


oOMo 


175-9 


190-100{85-100;75-9 


195-1001 85-100165-9 
190-100{85-95 


iSilt loam------- 
9-24;Silty clay loam 
24-62{Silty clay loam, 


0-9 


i 
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i 
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1 
1 


silty clay, 
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Ln LOW 


100. {| 100 195-100;90-9 
90-100}90-100{85-100; 80-9 
90-100}80-100175-100; 60-9 


iML 
CH 


iSilty clay loam 
+26{/Silty clay------|MH, 


cai 


Q 
7 
26-62 | Clay~----------~!CH 


i 
t 


27D----------- 


27C, 
Dupee 


Grande Ronde 


2§----------------- 


See footnote at end of table. 
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i 
165-9 
115-45 


190-100175-9 
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40 
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195-100} 85-9 


195-100/85-9 
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120-55 


00 
00 


sieve number-- 
100 


5-100} 90-95 


195-100;80-95 
195-100185-100:75-9 


Percentage passing 
195-100;80-9 
195-100; 85-1 
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4 110 
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0-13/Silt loam-------jML 
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USDA texture 
silty clay. 
silty clay. 
silty clay loam; 
ilt loan, 
obbly loam, 
ery gravelly 


silty clay 
~62|Clay------------ 


loam. 


17-38 |Clay------------ 


38 


loam. 
10-54i1Silty clay loam 


54 


very gravelly 
Stony loam------{GM, ML, 


cobbly loam, 
loam. 


Silt loam------- 
Stony loam------ 
silt loam, 
bedrock. 


Weathered 
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1Silt loam------- 
-16{Silty clay loam, 

{Unweathered 

| bedrock. 
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32F--~--- 


38Poesse seen as 


31D----------- 
Kilchis 


29D, 29E---~~- 
Helvetia 


Hazelair 
328, 


Soil name and 
30D, 


POLK COUNTY, OREGON 
map symbol 


Jory 
Kilchis------+-~--- 


30C, 

Helmick 

31C, 

32D, 

Hembre 
33+----+--+-+------ 
Holcomb 

Jory 

37 E------------- = 


29C, 
36C, 36D, 36E, 37D, 


34D, 34E, 
35C, 35D, 35E------ 


38E, 
39F*: 


loam. 
15-42iVery gravelly 
clay loam, 
eobbly clay 
loam, very 
gravelly loam. 
Weathered 
bedrock. 
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Klickitat-----~--- 


See footnote at end of table. 
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TABLE 13.=--ENGINEERING PROPERTIES AND CLASSIFICATIONS=-Continued 


Percentage passing 
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* See map unit description for the composition and behavior of the map unit. 
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250 SOIL SURVEY 


TABLE 16.--CLASSIFICATION OF THE SOILS 


{An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics of this taxadjunct that are outside the range of the series] 


a Rt RR 


' 
Soil name t 
1 
i 


Family or higher taxonomic class 


Fine, mixed, mesic Cumulic Ultic Haploxerolls 
Fine-silty, mixed, mesic Argiaquie Xeric Argialbolls 
Clayey, mixed, mesic Typic Haplohumults 

Medial, mesic Andic Haplumbrepts 

Very-fine, montmorillonitic, mesie Typic Pelloxererts 
Clayey, mixed, mesic Xeric Haplohumults 

Fine, mixed, mesic Umbric Dystrochrepts 

Fine-loamy, mixed, mesic Typic Haplumbrepts 

Fine, mixed, acid, mesic Fluvaquentic Humaquepts 
Loamy-skeletal, mixed, mesic Ultiec Haploxerolls 
Sandy-skeletal, mixed, mesic Fluventic Haploxerolls 
Fine-silty, mixed, mesic Cumulic Ultic Haploxerolils 
Loamy, mixed, mesic, shallow Entice Haploxerolls 
Coarse-silty, mixed, mesic Cumulic Ultic Haploxerolis 
Fine, mixed, mesic Pachic Ultic Argixerolls 

Fine, montmorillonitic, mesic Typic Ochraqualfs 
Fine, montmorillonitic, mesic Vertic Haplaquolls 
Medial Andic Cryochrepts 

Clayey, mixed, mesic Typic Haplohumults 

Fine, montmorillonitic, mesic Typic Albaqualfs 

Fine, mixed, mesic Pachic Ultic Argixeroils 

Fine, mixed, mesic Aquultic Haploxeralfs 

Very-fine, mixed, mesic Aquic Dystrochrepts 
Very~fine, mixed, mesic Aquultic Haploxerolls 
Very-=fine, mixed, mesic Aquic Xerochrepts 

Fine, mixed, mesic Ultic Argixerolls 

Fine-loamy, mixed, mesic Typic Haplumbrepts 

Fine, montmorillonitic, mesic Mollic Albaqualfs 


Honey gr ove=-=+------ i Clayey, mixed, mesic Typic Haplohumults 
Jory---------------- --| Clayey, mixed, mesic Xeric Haplohumults 
Kilehis------------ ~| Loamy-skeletal, mixed, mesic Lithic Haplumbrepts 
Kilowan---------------- ---| Fine, mixed, mesic Umbric Dystrochrepts 
Klickitat---------- Loamy=skeletal, mixed, mesic Typic Haplumbrepts 
Knappa----------------~---- Fine-silty, mixed, mesic Pachic Haplumbrepts 
Lueki amute---------------- Loamy~skeletal, mixed Lithic Cryochrepts 
Lurnick+-<-<--------s--- --1| Clayey-skeletal, mixed Dystric Cryochrepts 


Malabon 


Fine, mixed, mesic Pachic Ultic Argixerolls 

Medial, mesic Andie Dystrochrepts 

Fine, mixed, mesic Cumulic Ultic Haploxerolls 
Fine-silty, mixed, mesic Cumulic Ultic Haploxerolls 
Clayey, mixed, mesic Typiec Haplohumults 

Medial, frigid Typic Dystrandepts 

Clayey, mixed, mesic Xeric Haplohumults 
Coarse-loamy, mixed, mesic Fluventic Haploxerolls 
Clayey, mixed, mesic Typic Haplohumults 

Clayey, montmorillonitic, mesic, shallow Vertic Haploxerolls 
Mixed, mesie Dystric Xeropsamments 

Clayey, mixed, mesic, shallow Xeric Haplohumults 
Clayey-skeletal, mixed, mesic Dystric Xerochrepts 
Clayey, kaolinitic, mesic Xeric Haplohumults 

Fine, mixed, mesic Aquultic Haploxeralfs 
Fine-loamy, mixed, mesic Pachic Haplumbrepts 
Fine-loamy, mixed, mesic Ultic Haploxerolls 

Clayey, mixed, mesic Aquic Haplohumults 
Loamy-skeletal, mixed, mesic Umbric Dystrochrepts 
Loamy-skeletal, mixed Dystric Cryochrepts 

Fine, mixed, mesic Fluvaquentic Haplaquolls 
Fine-silty, mixed, mesic Fluvaquentiec Haplaquolls 
Fine-silty, mixed, mesic Ultic Haploxeralfs 
Fine-silty, mixed, mesic Pachic Ultic Argixerolls 
Loamy~skeletal, mixed, mesic Lithic Ultic Haploxerolls 
Fine-silty, mixed, mesic Aquultic Argixerolls 
Loamy-skeletal, mixed Lithie Cryumbrepts 
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Accessibility Statement 


This document is not accessible by screen-reader software. The U.S. Department 
of Agriculture is committed to making its electronic and information technologies 
accessible to individuals with disabilities by meeting or exceeding the requirements of 
Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. Section 
508 is a federal law that requires agencies to provide individuals with disabilities 
equal access to electronic information and data comparable to those who do not have 
disabilities, unless an undue burden would be imposed on the agency. The Section 
508 standards are the technical requirements and criteria that are used to measure 
conformance within this law. More information on Section 508 and the technical 
standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related to the accessibility of any 
content on this website, please email Section508@oc.usda.gov. If applicable, please 
include the web address or URL and the specific problems you have encountered. You 
may also contact a representative from the USDA Section 508 Coordination Team. 


Nondiscrimination Statement 

In accordance with Federal civil rights law and U.S. Department of Agriculture 
(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and 
employees, and institutions participating in or administering USDA programs are 
prohibited from discriminating based on race, color, national origin, religion, sex, 
gender identity (including gender expression), sexual orientation, disability, age, 
marital status, family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, American Sign Language, 
etc.) should contact the responsible Agency or USDA’s TARGET Center at (202) 720- 
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 
877-8339. Additionally, program information may be made available in languages other 
than English. 

To file a program discrimination complaint, complete the USDA Program 
Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/ 
complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA 
and provide in the letter all of the information requested in the form. To request a copy 
of the complaint form, call (866) 632-9992. Submit your completed form or letter to 
USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 


Each area outlined on this map consists of 
more than one kind of soll. The map 18 thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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DOMINANTLY DEEP, SOMEWHAT EXCESSIVELY DRAINED TO POORLY 
DRAINED SOILS ON BOTTOM LANDS, TERRACES, AND FANS 


Chehalis-Cloquato-Newberg: Well drained and somewhat excessively drained 
silty clay loams, silt loams, and sandy loams 


Waldo-McAlpin: Poorly drained and moderately well drained silty clay loams 
Cove-Bashaw: Poorly drained silty clay loams 
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= eae 
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T.68. 


Dr eae ; Sioa gy ESM can 
i & 
45°00'— § ieee Zz 
6 ie GS) (ae al 2 | 4 | Malabon-Coburg: Well drained and moderately well drained silty clay loams 
" aa eal, o oe | Dayton-Amity-Concord: Somewhat poorly drained and poorly drained silt loams 
iy Paes Ld, zB Woodburn-Willamette: Moderately well drained and well drained silt loams 
oe Ca Salkum-Briedwell: Well drained silty clay loams and silt loams 
~ 
e ares ap ine DOMINANTLY DEEP, POORLY DRAINED AND WELL DRAINED SOILS ON 
iS : VIA 17s, BOTTOM LANDS AND VALLEY TERRACES OF THE COAST RANGE 
8 ies eae eat 6B “ca Brenner-Knappa: Poorly drained and well drained silt loams 
. a 
jj TET 17 == = Bota | core DOMINANTLY SHALLOW TO DEEP, WELL DRAINED TO SOMEWHAT POORLY 
StustAw = 7 | DRAINED SOILS ON FOOTHILLS AND UPLANDS 
NAT. FOR, oS hh We Sey 
; / ie Warn i atta _ | pee ee acs &  — Helmick-Steiwer-Hazelair: Deep and moderately deep, well drained to 
a ay y ) : | ye ye ss = K*| somewhat poorly drained silt loams 
3 ‘eae A) 6/3 ji anal pti \ rar] 
: Pea ; iY DS . at _ ———e yl) [10 | Bellpine-Suver-Rickreall: Moderately deep, deep, and shallow, well drained to 
a1 |My for Aas p somewhat poorly drained silty clay loams 
ta | 
Set ae aa er N ara Jory-Nekia: Deep and moderately deep, well drained silty clay loams 
A lee DOMINANTLY DEEP AND MODERATELY DEEP, WELL DRAINED SOILS ON 
y, MOUNTAINOUS UPLANDS 
A eee fe al Peavine-Honeygrove-McDuff: Deep and moderately deep, well drained silty 
| 7 “Gat ; /-4 clay loams 
; fe ~| paler A [3 | Blachly-Kilowan: Deep and moderately deep, well drained silty clay loams and 
mam 4 4 gravelly silty clay loams 
—— 
Be {| [i] Bohannon-Astoria: Moderately deep and deep, well drained gravelly loams and 
LN LAR silt loams 
~“ fo Nii Kilchis-Klickitat: Shallow and deep, well drained stony loams and gravelly clay 
A 3 loams 
A 3 can 
Pcs \ i Ey DOMINANTLY MODERATELY DEEP AND SHALLOW, WELL DRAINED, COLD 
\ Gn! a SOILS ON MOUNTAINOUS UPLANDS 
f \ \ie Ss Valsetz-Luckiamute: Moderately deep and shallow, well drained stony loams 
4 | Ss -——— and very shaly loams 
8 m4 | Sa 
| } 6 | a * Texture refers to the surface layer of the major soils unless 
Fa } A i J ys ID Va otherwise noted. " 
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Bae 


U. $8. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


CULTURAL FEATURES 


BOUNDARIES 

National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport} 

Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small arrport, airfield, park, oilfield, 
cemetery, or flood poo! 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
{sections and land grants) 


ROADS 


Divided (median shown 
tf Scale permits) 


Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
{normally not shown) 


LEVEES 


Without road VEUEORA ERECT OOGEOE 


With road ee ee 
OTT 


OUEOUTIOUCRDEGIEL 


With railroad VOCDOLCPNUOT INCI OD 


DAMS 
Large (to scale) 


Medium or smalt 


POLK COUNTY, OREGON 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


PITS 
Gravel pit 
Mine or quarry 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (labet) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


Sanh aki FOR 

IL SURVEY —— 
SOIL DELINEATIONS AND SYMBOLS SES 107" 
ESCARPMENTS 


Bedrock Wurevevwurrevervewiees 
{points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


SUaLoauperiasaeessenesorsners 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo. slick or scabby spot (sodic) 
‘Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upsiope) 


Stony spot. very stony spot 


SOIL LEGEND 


OREGON AGRICULTURAL EXPERIMENT STATION 


Arabic numerals in the symbols indicatethe soil name. The capital letters A, 5,C, 0, E, F, or G following 
the numeral or numerals indicate the siope class. Capital ietters are omitted in symbols for nearly 
level soils and for other mapping units such as miscellaneous areas that may have a wide range in 


siope. 
NAME 


Abjiqua silty clay loam, 0 to 3 percent slopes 
Abiqua silty clay loam, 3 to 5 percent slopes 


SYMBOL 


43D 
43F 


Abiqua silty clay loam, occasionally flooded, O to 3 percent slopes 440 


Amity silt loam 

Apt silty clay loam, 3 to 25 percent slopes 
Apt silty clay loam, 25 to 50 percent slopes 
Astoria silt loam, 5 to 30 percent sicpes* 
Astoria silt loam, 30 to 60 percent slopes* 


Bashaw silty clay loam, 0 to 3 percent slopes 
Bashaw silty clay, 3 to 12 percent slopes 

Bashaw clay, 0 to 3 percent slopes 

Belipine silty clay loam, 3 to 12 percent slopes 
Bellpine silty clay loam, 12 to 20 percent slopes 
Bellpine silty clay loam, 20 to 30 percent slopes 
Belipine silty clay ioam, 30 to 50 percent slopes 
Belipine silty clay (oam, 50 to 75 percent slopes. 
Blachly sitty clay loam, 3 to 30 percent slopes* 
Blachly sitty clay loam, 30 to 50 percent siopes* 
Bohannon gravelly loam, 3 to 25 percent slopes* 
Bohannon gravelly loam, 25 to 50 percent slopes* 
Bohannon gravelly loam, 50 to 75 percent slopes* 
Brenner silt loam 

Briedwell silt loam, 0 to 3 percent slopes 
Briedweil silt loam, 3 to 12 percent slopes 
Briedweil silt loam, 12 to 20 percent slopes 


Camas gravelly sandy loam 

Chehalis silty clay loam, occasionally flooded 
Chehulpurn silt loam, 3 to 12 percent slopes 
Chehulpum silt loam, 12 to 40 percent slopes 
Chehulpum-Steiwer complex, 12 to 40 percent slopes 
Ciequato silt loam 

Coburg silty clay oar 

Coburg silty clay loam, occasionally flooded 
Concord silt loam 

Cove silty clay loam 

Cove silty clay loam, thick surface 


44E 
44F 


45 


Cruiser gravelly loam, bedrock substratum, 3 to 25 percent slopes* 
Cruiser gravelty loam, bedrock substratum, 25 to 50 percent slopes* 
Cruiser gravelly loam, bedrock substratum, 50 to 70 percent slopes* 


Cumley silty clay loam, 2 to 20 percent siopes 


Dayton silt loam 

Oixonville silty clay loam, 3 to 12 percent siopes 
Dixonville sity clay loam, 12 to 20 percent slapes 
Dupee silt loam, 3 to 12 percent slopes 

Oupee silt loam, 12 to 20 percent slopes 


Grande Ronde silty clay loam 


Hazelair silt loam, 3 to 12 percent slopes 

Hazelair silt loam, 12 to 20 percent slopes 

Hazelair silt loam, 20 to 30 percent slopes 

Helmick silt loam, 3 to 12 percent slopes 

Helmick silt jaar, 12 to 20 percent slopes 

Helmick silt loam, 20 to 50 percent slopes 

Helvetia silt loam, 0 to 12 percent slopes 

Helvetia silt loam, 12 to 20 percent slopes 

Hembre gravelly silt loam, 3 to 25 percent slopes 
Hembre gravelly silt loam, 25 to 50 percent siopes* 
Hembre gravelly silt loam, 50 to 75 percent slopes* 
Holcomb silt loam 

Honeygrave silty clay laam, 3 to 25 percent siopes* 
Honeygrave silty clay loam, 25 to 50 percent slopes* 
Honeygrove silty clay loam, 50 to 75 percent slopes* 


Jory silt loam, 2 to 12 percent slopes 

Jory silt loam, 12 to 20 percent siopes 

Jory siit loam, 20 to 30 percent slopes 

Jory silty clay loam, 2 to 12 percent slopes 
Jory silty clay loam, 12 to 20 percent slopes 
Jory silty clay loam, 20 to 30 percent slopes 
Jory siity clay loam, 2 to 30 percent slopes* 
Jory silty clay loam, 30 to 50 percent slopes 


Kiichis stony foam, 3 to 30 percent slopes* 

Kilchis stony loam, 60 to 90 percent slopes* 
Kilchis-Klickitat complex, 60 to 90 percent slopes* 
Kilowan gravelly silty clay foam, 3 to 25 percent slopes* 
Kilowan gravelly silty clay loam, 25 to 50 percent siopes* 
Kilowan gravelly silty clay loam, 50 to 75 percent slopes* 
Klickitat gravelly clay loam, 3 to 30 percent slopes* 
Klickitat gravelly clay loam, 30 to 50 percent slopes* 
Klickitat gravelly clay loam, 50 to 75 percent slopes* 
Knappa siit loam, 0 to 7 percent slopes 


* Broadly delined mapping units 


NAME 


Luckiamute very shaly loam, 3 to 30 percent slopes* 
Luckiamute very shaly loam, 30 to 75 percent slopes* 
Lurnick gravelly loam, 3 to 30 percent siopes* 
Lurnick gravelly loam, 30 to 50 percent slopes* 
Lurnitk gravelly loam, 50 to 75 percent slopes* 


Malabon silty ciay oam 

Malabon silty clay joam, occasionaily flooded 
Marty gravelly loarn, 3 to 25 percent slopes* 
Marty gravelly toarn, 25 to 60 percent slopes* 
McAlpin silty clay loam, 0 to 3 percent stopes 
McAlpin silty clay loam, 3 to 6 percent slopes 
McBee silty ciay loam 

McDuff silty clay loam, 3 to 25 percent slopes* 
McDuff silty clay loam, 25 to 50 percent slopes* 
McDuff silty clay loam, 50 to 75 percent slopes* 
Mulkey loam, 5 to 25 percent slopes* 


Nekia silty clay loam, 2 to 12 percent siches 
Nekia silty clay loam, 12 to 20 percent slopes 
Nekia silty clay loam, 20 to 30 percent slopes 
Nekia silty clay loam, 30 to 50 percent slopes 
Newberg fine sandy loam 

Newberg loam 


Peavine silty clay loam, 3 to 30 percent siopes* 
Peavine silty clay loam, 30 to 60 percent slopes* 
Peavine silty clay loam, 60 to 75 percent slopes* 
Philomath silty clay, 3 to 12 percent slopes 
Philomath silty clay, 12 to 45 percent siopes 
Pilchuck fine sandy ioam 

Pits, quarries 


Rickreall silty clay loam, 3 to 12 percent slopes 
Rickreali silty clay loam, 12 to 20 percent slopes 
Rickreail silty clay loam, 20 to 50 percent slopes 
Rickreali sitty clay loam, 50 to 75 percent slopes 
Ritner gravelly silty clay loam, 3 to 12 percent slopes 
Ritner gravelly silty clay loam, 12 to 30 percent slopes 
Ritner gravelly silty clay loam, 30 to 60 percent slopes 
Riverwash 

Rock outcrop 


Saikur silty clay loam, 2 to 6 percent slopes 
Salkum silty clay loam, 6 to 12 percent siopes 
Santiam silt ioam, 3 to 6 percent slopes 
Santiam silt ioam, 6 to 15 percent slopes 
Santiam sitt foam, 15 to 20 percent slopes 
Slickrock gravelly loam, 3 to 25 percent slopes* 
Slickrock gravelly loam, 25 to 50 percent slopes* 
Steiwer silt loam, 3 to 12 percent slopes 
Steiwer silt loam, 12 to 20 percent slopes 
Steiwer silt loam, 20 to 50 percent slopes 

Suver silty clay loam, 3 to 12 percent slopes 
Suver silty clay loam, 12 to 20 percent slopes 
Suver silty clay loam, 20 to 30 percent slopes 


Trask shaly loam, 3 to 30 percent slopes* 
Trask shaly loam, 30 to 90 percent sicpes* 


Valsetz stony loam, 3 to 30 percent slopes* 

Valsetz stony loam, 30 to 50 percent slopes* 

Valsetz stony toam, 50 to 75 percent slopes* 
Valsetz-Yellowstone complex, 50 to 90 percent slopes* 


Waldo silty clay loam 

Wapato silty clay loam 

Willakenzie silty clay loam, 2 to 12 percent slopes 
Willakenzie silty clay loam, 12 ta 20 percent slopes 
Willakenzie silty clay loam, 20 to 30 percent slopes 
Witlakenzie silty clay loam, 30 to 45 percent slopes 
Willamette sit ioam, 0 to 3 percent slopes 
Willamette silt loam, 3 to 12 percent slopes 
Willamette silt joam, 12 to 20 percent slopes 
Witzel very stony silt loam, 3 to 12 percent stopes 
Witzel very stony loam, 12 to 5C sercent slopes 
Woodburn silt loam, 0 to 3 percent slopes 
Woodburn silt loam, 3 to 12 percent slopes 
Woodburn silt loam, 12 to 20 percent slopes 


Xerachrepts and Haploxerolis, steep 
Xerofluvents, loamy* 


Yellowstone stony loam, 3 to 30 percent slopes* 
Yellowstone stony loam, 30 to 90 percent slopes 
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survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


POLK COUNTY, OREGON NO. 2 


SHEET NUMBER 3 


OREGON 


SOIL SURVEY OF POLK COUNTY, 


(y 420ys sulor) 8 oo: a 1334 000 S1S 


1 255 000 FEET 


(Joins sheet 9) 


1 MILE 


1 KILOMETER 


12C 


1/4 i?) 
te) 
SCALE 1:20 000 


1/2 


3/4 


1334000 065 = : ce x 
(Z 4804s sulor) ces) s w Oo 
mow 


*pauoljisod Ajayew!xoidde aie ‘uMOYs J! ‘SJ@UJOD UO!SIAIP pue] PUe Syo!} PUB ayeUIPs0OD 
“AydesBoyoud jeuae 9/61 PUE GET Woy ‘Adding je9/B0jOe5 ‘sONazU] By} $O UeWYedEQ ‘S'f ayy Aq pesedaid SydesOj;OYdoYyJO ae Sdew aseg 
“sa1ouaBe Buljesadooo pue ‘adiMag UOIyeAJaSUO| |I10g “e’Ny|NIUBy Jo yuaWedaq “S"f 84} Aq Pajidwos sem dew Aadins [los Siyy 


€ “ON NOD3YO ‘ALNNOOD ¥10d 


b ON NOD3YO ‘ALNNOD W10d 


“s9J0uaZe Bul} esad009 pue ‘Bd!AJag UO!JEAI@SUOD |/0S ‘aiN}\NoUBy JO JuaWyIedaQ “S'f Ay} Aq Pajidwod sem dew Aanns j10s siyy 
“AydesBozoyd jeuae 9/6] pue GsGET WO ‘AdAING JeI1B0jOI5 '10119} Uj 94) JO JUUIEd|g ‘¢' ayy Aq paledaid sydesZo,oYdoYO aie sdew eseg 
“pauolisod Aja}ewxosdde aie ‘umoys 41 ‘ssaus09 UOISIAIP pue| pue S49] PUB ayeulps00g 


(¢ 4804s suor) 


1334 000 S2s 


i 
> 


1285 000 FEET 


1 KILOMETER 


SHEET NUMBER 4 


OREGON 


te) 
SCALE 1:20 000 


OF POLK COUNTY, 


SOIL SURVEY 


(Joins sheet 10) 


1 260 000 FEET 


4334 000 STS 


(9 422ys sulor) 


1 KILOMETER 


SHEET NUMBER 5 


OREGON — 
0 


SCALE 1:20 000 


COUNTY, 


< 
a 
(2) 
oO 
LL 
(2) 


SOIL SURVEY 


1 290 000 FEET 


% a iF 
1334 000 S2s f 490Ys sulor) 


*pauoljisod Ajajewlxoidde aie ‘UMOYS J! ‘S1BWIOD UOISIAIP puke] PUE S491} PUB ayeUIps00g 
“kydesBoyoyd jeuae g/GT pue GLEI Woy ‘Aaaing je9!Bojoay ‘sON9,U) By} Jo JUeWIedeq “S'f AY} Aq Pasedaid sydesBoyoYydouyJ0 ae sdew aseg 
“salquade Buljesedoo9 pue ‘adiaag UOIJeAJaSUOD [10S ‘euN}jNIUBy yo JUsWIJedaq “S"f a4} Aq Paliduios sem dew Aeains |1os siy) 


S ‘ON NOD3YO ‘ALNNOD 10d 


Zz 


—~ 
irs) 
3 
= 
a 
g 
3 
= 


y, 


3W. 


a 


Gyn ey 


76 11325000 FEET 


(Joins sheet 12) 


SOIL SURVEY OF POLK COUNTY, OREGON 


SHEET 


NUMBER 6 


i} 
SCALE 1:20 000 


1 KILOMETER 


FEET 


525 000 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


Coordinate grid ticks and land division comers, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Base maps are orthophotographs prepared by the U.S. Department o! 
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POLK COUNTY, OREGON NO. 43 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 
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urvey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 
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Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
Base maps are orthophotographs prepared by the U.S. Department of the Interior, Geological Survey, from 1975 and 1976 aerial photography. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
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